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| | The Deſcription and Uſe 
OF A 


JOYNT-RULE: 


Ficred with Lines for the finding the 
| Hour of the Day, and Azimuth of the | 
Sun, to any particular Latirude ; Or to 
apply the iame generally to any latitude 


Together with all the uſes of Gunters qua” 
drant applyed thereunto , as Sun-rifing» 
Declination, Amplirude, true place,right 
Aſcenſion, and the hour of the Night by 
the Moon, or fixed Stars; 


LA. ſpeedy and eafie way of finding of Al- 
titudes at one or two ſtations; Alfo the 
# way. of making any kinde of ere& Sun- 
Dial to any Latitude or Declination, by | 
the ſame Rule : With the Deſcription and 
Uſe of ſeveral Lines for the menſuration 
of Superficies, and Solids , and of other 
Lines uſually put on CarpentersRules ; * 


Alfo the uſe of Mr. Whites Rule for meaſu- 
$| ring of Board and Timber, round and 
fuare 3 With the mauner of uſing the 
' Serpentine-line of Numbers, Sines, Tan- 
| | gents, and Verſed Sines, 
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TO THE 


READER 


—_—_— + es, Ants. AGE a. z ee. PI 


Conrteous Reader, 


Mong the multitude of 
- Books which are printed 
. and publiſhed, in this 
ſcribling Age, ſome ſerious, ſome 
ſeditious, ſome diſcovering 'or 
ſavouring of Art, others of 1gno- 
rance , poſſibly every one endea- 
voting to bring their Male: A- 
mong. the reſt of the crowd, I, 
like the widow, throw in-my mite, 
It it be (or ſcemrto be) little, Ir. 
1s like the Giver, and therefore I 
preſume will of ſome be accept- 
ed, as littleas it is, and as lictle 
A3 worth. 


T be Epiſlle 


worthr.as it is, itis like enough | 
to be challenged : but I ſhall en- | 


deayor to prevent prejudice, by 
the following Diſcourſe. 

Having for ſome time been en- 
quiring to find out a way, where» 
by Work-men might on their 
Rules (their conſtant Compani- 
ons) have a way eafily and exat- 
ly to finde the hour of the Day, 
and Suns Altitude and Azimuth, 
and the like; and have ar ſeve- 
ral times for ſeveral men, at their 
requeſt, uſed one and the other 
contrivance, to finde the Hour : 
as that of the Cillender, Qua- 
drant,or the like, as the Altitude 
by a Tangent on the inſide of a 
Square, or Joynt-Rule, and the 
line of Sines on the flat fide, but 
fttll one inconvenience or other 
of trouble in adding of comple- 
ments, 
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me _ 


to the Reader, 


ments, -or difficulty of raking of 
} Aititudes , or trouble to the me- 


mory did accrue to the work; or 
elſe the Radius was ſmall, and ſo 
much the more ſhort of exact- 
neſs: at laſt there came to my 
fight a Quadrant made by Mr, 
Thi ſon,and as I wis informed, 
was trit dcawa or contrived to 
that form, by Mr. Samuel Foſter, 
that ingenious - rtiſt, and labo- 
rious Srudert, and Reader of the 
Mathematicks in Greſham Col- 
ledge : And conſidering of the 
eaſe and ſpecd in the uling there- 
of, I (et my ſelf to the contri- 
ving therco* to.a more portable 
form, at-laſt rook ſome pains in 
delineating one, and another in 
ſeyeral forms, and enquired after 
the uſes thereof, and in effe& 
have done;, as Mr. Guxter with 
A a. Stof- 


The Epiſtle 
Stofflers Aſtrolabe , and Nepeirs 
Logarithms, and as Mr, 0Ought- 


red with Gunters Rule,to afliding ' 


and circular form z and as my fa- 
ther Thomas Brown into a Ser- 


pentine forms or as Mr, Wind- 


gatein his Rule of Froportion,and 


3s of late Mr, Colizs.with Mr. 


Gunters Settor on 4 Ouairant, (0 
may this not unfitly be called, 
, The 9nadrant ona Seftor, And 
In fine, the Invention will be va- 


lued for the learned Authors 


fake , and never a whit the worſe 
for the new Contrivers ſake : For 
firſt, hereby it is made large in 
little room, and as well on wooJ1 


25 on braſs, which is an incom-' 


municable property ro broad 
Quadrants, though of never (0 
og00d matter , as experienced 


Workmen know right well; and! 


by 


| 


CN 


to the Reader. 


| by a Tangent of 3o degrees laid 


rogether, is gotten all kinde of 
Angles or Altitudes under 90: 
degrees, and to be afforded fora" 
low price, in compariſon of other 
Inſtrumeirs, which-will'not per- 


| form the ſame. operations any 
{ better, 


Havins made ſome Joynt- 
Rules in the manner following, 
and expoiing rhem to ſale, I have. 
been many times ſolicited to- 
wrice ſo:newhart of the uſe, and 
nor ar-laſt after near a years ſu- 
ſpence, tave-committed the fol- 
lowing Difcourfe to- publique 
view, partly ro ſave the labor of 
tedious tranſcribings, andalſo to 
make ſo uſeful, cheap, and exa@- 
an Inſtrument ,' (if ' it be' truly - 


1 made) tobe more known-or oe- - 


Cupied. 


As In 


The Epiſtle 
, In which buſineſs, 1 defire to 
diſclaim all yain-glorious ofter.- 
tation, and therefore have na- | 
kedly and plainly aſſerted the 
manner how, and why it comes. | 
to be publiſhed tothe world by 
me. Itis a mechanical thing,and 
mechanically applied, and of me- | 
chanical men will be humanical- 
ly accepted, I doubt not. Ha- 
ving begun to write, I could not. 
break off ſo ſhort and abruptly, 
as at firſt I did intend ro dos 
therefore have added this ſhort 
Diſcourſe of ordinary Dyalling, 
the exact Mcthod of which I 
finde in no other Author thar 
ever I met, with, ( and indeed I 
have not time-to read many) yet 
I dare preſume ,; that for ſpeed, 
- eaſe, convenience, and -exaneſs,. / 
| inferior to pone, cſpecially the 
' way: 


” 


| 


| 


- 
0 


3 


to the Reader. 


way of making far declining 
Dyals'; As for other declining 


| reclining Dyals, I referre you to 


other Authors, or to a Diſcourſe 
thereof by ir (elf : 1f I finde en- 


! couragement, and ability to per- 
1 form the ſame, a Copy whereof 
{ I have hada long time by me, 


written by a very ingenious Ar- 
tiſt) the demonſtration of which 
Dyals is moſt excellently and 
ealily ſhewed by the Figure in- 
ſerted, page 77. 

As for the other part for taking 
of Alt'itudesand Angles, it may 
alſo be very conveniently done, 
if the Rule be ficted to athree- 
leg ſtaff, with a ſmall Ball-ſoc- 
ket to {et it level, orupright, as 
other Surveighing - inſtruments 


| be, aswill be amply found, if a 


tryal be made-thereof, 
| That 


The Epiſile 

That of Ma'er White's Rule | 
Is a thing that hath given very | 
co0d content to ſcyeral Gentle- 
men in the Counties of Eſſex, 
Suffolk, and Norfolk, andindeed- } 
Is a very neat and accura:e way 
of operation , well becoming a: ? 
Gentieman, for while « \ o1k- 
man ſhalltake mea(ure, his Rule 
keeps te count of length , or: 
breadthy and having the length: 
firſt given, . the girt or ſquare- 
neſs 15 no ſooner agreed on, but 
you have the content withour 
Pen or Compaſles. 

As forthe otherlines, as De- 
cimal-board, and Timber-mea- 
ſure, Iaches, and: Foot, in the 
way of Reduction, Girt-mea- 
{ure, Circles, - Diameter , Cir- 
cumference , ' Squares: inſcribed 
and equal : The- Uſe of FR 
W111. 


tothe Reader. 


will be very grateful to many a: 
learner. Laſtly,rhis brief rouch of 
the Serpentine-line I made bold 
to aflert, to ſee if I could draw 


| our a performance of that pro- 


miſe, that hath bcen fo long 


| unperformed by the promilers 


thereof. 

Theſe Colletions, courteous 
Reader, I have printed at my 
friends and my own proper 
charges, and it they prove to 
be (as I do hope they will ) 


of publique. benefit, I ſhall en- 


joy my expeRation, and be rea«- 
dy at all times. to ſerve you fur- 
ther, as I may, in theſe or other 
Mathematical inftruments,ar my 
houſe at the $»»-dyal in the Mz#- 
#ories:, and xemain to you much 
obliged; 
February $. . 
3960, 


Fobn Brown. 
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Deſcription and Uſe 
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JOYNT-RULE: 
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Nt Cuay, I. | 

|| The Deſcription of the Lines on 
the Rule , as it w made onely for 
one Latitude, and for the finding 
the honr of the day onely, 


| l*| open the ( Joynt- of the) 
' Rule, then upon the head-leg, 
being-nexc to your right hand, 

you- have a line beginning at 

q the hole, which is che Center: of che 
quadrantal lines ,' and divided- frotiy 

| thence downward toward che head;ints 


as many degrees as the Suns greateſt 
B #lcicude 


| 
| 


| |. 


ty 
| ' 


388; 


[2 ] 


alricude in chat latitude will be , which | 
Wich . us. at . Lqyder is ro 62 degrees; | 
-Walck line Tcalbthe Scale of Aliitudes, * 
divided co whole, halfs, and ſometime 
-quarters of degrees. | 


2. 'Secondly, On the other leg, and 


"next to the inſide is the line of hours, | 
-uſually divided into hours , quarters, 


andevery fifth minute, beginnipg ar the 
head with 4,and (> proceeding to 5,6, 


-7,8,9,10,11, and 12 at theend, and 
then back again with 1, 2,3,4,5.6,7,8, | 


forthe morning and afternoon hours. 


3. Next to this is a Kalendar of | 


'Moneths and Days in civo lines ; the 


upgermol contains that half, year the 
ayslengthen in , and the lowermoſt |! 


the ſhortning days, as by the names of 


-che moneths may appear ; che name gf 
every moneth (ianding in the monerh, 
and at the beginning of the moneth:and | 


all buc the ewo moneths that have the 
longeſt, and the ſhorreſt days, viz. June 
and December , are divided into fingle 
days, the tenth day having a figure 10, 
or a poinc or prick on the head of the 


firoke, F 


=— SS Gan Hs .,qO0O © = 2A uGas 


3 

J ſtroke , and the hfch onely a longer 
I coke withour a prick , and cthebegin-" 
ning of every moneth a long ſtroke,and 
J every ſingle day all alike of one (horc- 
3 JYoels, according to the uſual manner of 
" Fdiſtinguiſhing on lines, 
> 3 4. And laſtly you have a line of de- 
2 Fgrees, for ſo they be moſt properly cal- 
.” Jled, and they are che ſame w che 
4 Jequal limb on quadrants,-and ſerve for 
* the ſame uſe , 72, for raking of Altt- 
? Frudes,or Horizoncal Angles,and are dt- 
,c Avided uſually ro whole, and half de- 
Jgrees of the quadrant, and figured wich 
$30, 40, 50, 6010, 70110, 8o]2o, and 
14 499, Juſt on the head, cucring the center 
»£ Jr point, where the Scale of Alcicudes 
ind the Line of Hours meet ; whick 
h Point, for diftinRion ſake , I call 7be 
; Fettifying point. And the reckoning on 
ne his line, as co taking of Alcicudes, is 
Thus : Ar the number 60] is the be» 


le inning, then rowards the head count 

o $©-20,30, where the gois; then begin 
» Fctheend again, & count as the figures 

he gu 

ec, pew you rogoat the head, as before. 


B 2 CHAP; 


jc CHAP: IL 
pl Theliſes of the Rule follow. 


T., To Rellifie or ſet the Rule to ns 
true Angle. 


Pen the Rule ro 60 degrees, 


Angle of 60 degrees, the rectifying 
point, being the center of that Angle ; 


Alcicudes, the Compaſſes ſo. opened, 


 margenalline inthe line of hours, char 


It ; then remove the point char'was fix- 
ed | 


which 1s done thus, (indifferent- 
ly: ) make che lines on the head, and | 
the lines-on the' other leg, meet ina | 
ftreighr line; then is the Scale of Al- 
titudes atid the line of Hours ſer ro an | 


Or todo it more exactly, do thus : pur } 
one paint of a pair of Compaſſes into | 
the re&ifying poinr,then open the other 5 
to 10, 20, ze, or 46, on the Scale of | 


and the point yer remaining inthe re- f 
Rifying point , turn the other to rhar | 


cuts the re&ifying point, and there ſay | 


A —_Y 7" —_ ie ttt. __— nk 


WJ - 
ed in the rectifying point, and open or 
ſhut the Rule, till the pointe of the ' 
Compaſſes will touch 10, 20 30y 
or 40, being the point you ſet the Com- 
—_ to0 1n the Scale of Altitudes, in 
the innermoſ line that cuts the center, 
and the re&itying point , then 18 1c ſer 
exactly to 60 degrees , and fitted for 
obſervation, 1 


2. To finde the Suns Altitude at | 
any He... i, on. ld. 

Pur a pin inthe center hole, at the 
upper end of the Scale of Alricudes, 
and on the,pin hang a thread-and plum- 


. met ; then if che Sun be low, thar-is to 


ſay, under 25 degrees high , as in the 
winter it will always be, then lift up 
the moveable leg , where the monerhs 
and the degrees b2, vill che ſhadow of 
the endfall juſt on the meeting of that 
leg with the hexd,then the rhread (hall 
ſhew the Suns altirude , countivg from 
60]0 towards the head, either 10, 20, 
25, 07 any degree berween. / | 
Bur if cle Sun be above 25-07 30.de- 

B 3 orees 
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orees high, lifr up the head leg till the 
ſhadow of that play as before, or make 


_ the ſhadow of the pin in the center | 
hole play on rhe innermoſt line of the | 


Scale of Alricudes where the pin ſtand- 
etch, then the thread will fall on the 
degree, and part of a degree thar his 

od 4 


erue alricude ſhall be.. © '- fo 

Bur if the Sun be in a cloud, .and carr ? 
not be ſeen ſo astogive a ſhadow,then 
look up along by the head-leg,or move- | 
' able leg, juſt againſt che middle of the | 
round body of the Sun, and the thread | 


playing evenly by the degrees , ſhall 
Mow the true alcitude required. The 
like muſt you do for a Star, or any other 
objeR, whoſe alritude you would find. 


3. Having found the Suns altitude , and: | 


the day of the moneth, to finde the 
hogr of the day. 


Wharſoever you finde the alticude to: | 
be, rake the ſame off from the Line of 


Alcicudes, from rhe center downwards 


', With a, pair of Compaſſes, then lay the * 
\ | thread: (being put over the pin) on w | 
b ! ay 9 


| 
| 


7 , 
day of the monerh, then put one foor 
$ of che Compaſles inche line of hours, in 
he MN char line char eurs the reRifying poine, 
y and carry ir further off, or nigher, ill 


- the orher foot of the Compals bel 
Fu turned abouc, will juſt touch the thred, 
«+; ar the neareſt diſtance, then the point 


| 
| 
A of che Compaſſes on the line of hours, | 
ſhall ſhew che true hour and minute | 


Tj of thedayrequired, 

- | 

1 ; Example on the 2. of July. 

, I. Iobſerve the altitude in che mor- ; 
ning, and I finde it to be 3e degrees ' 

- | high, chen laying the chread on the day 

ofthe moneth, and taking 3o degrees 


fram the Scale of Alticudes, and put- 
: | ting one point inthe line of hours, nll 

! the otherpoint rurned about , will bur 
juſt rouch the rh-ead, and I finde ir ts 
2.3 minutes paſt 9; bur if ic had beenin | 
the afternoon , ir would have been 37 
minutes paſt 4. 

2. Again,on the tenth of Auguſt in- 
the Afrernoon, at 20 degrees high, I } 
take 20. degrees from the Seale:of Al- | 
B 4 rudes,. 


” 


ee nr LL. 
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rudes, and laying the thread on the day | 
of che moneth,v:z. the tenth aforeſaid, | 
counting from the name at the begin- 
ning of Angſt, .oward September, and 
carrying the Compaſſes in the line of 
hours, till che other point doth bur juſt 
couch the thread, and you (hall finde ir |} 
d© be 54 minutes paſt 4 a clock. 

3-' Again, on the 11. of December at 
15 degrees high, work as before, and 
you ſhall finde ic to be jaſt 12 a clock; | 
but to work this, you mult lay the Rule | 
down on ſomething , and extend the | 
thread beyond the Rule,for the nighelt 
diſtance will happen on the our-fide of 
che Rule, 

4. Again,on the 11 of Jwure at noon 

T finde the alticudce to be 62 deorees 
high, then laying the thread onthe 10th 
or 11th of Ju:e , for then a day 1s un- 

ſenſibte,and working as before. you thal 

'finde the point of the Compaſles ro lay 
| atjuſt 12 aclock,thetime required for 
that altitude, | 


4. To 


OW 8 3 OE 


\ 
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4. To finde the Suns rifing any day mm 


the year. 

Lay the thread on the day. of the 
month, 2n.\{ in the line. of hours 1t© 
ſhewerhthe trie hour and minute of | 
the Suns rifirg or ſecting; for the'riltyg, 
count the m57ning hours ; and for, the 
ſerting, count the evening houts. 


5. To firde if any pl: ce he level, or who 
Open che rule ro-his rue angle of 60 
degrees,ihn.ſer the moveable leg upon 
the pl:ce you - would make level , and 
if the thread play juſt on 60 degrees, It 
is a true level place, or elſe not.: 


6. Totyy if ay thing be upright or not. 
Hang a chread and plumimert on the 
center , then aply the head leg of the 
rule to the wall or poſt, and if itbe up- 
right, the thread will play juſt on the 
Innermoſ line of the ſcale of altitudes, 
6 elle. not, 


B 5 CHAP: 
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CHAP. II. 


| A further deſcription of the Rule,to make 


ot to ſhew the Suns Azimuth, Declina- 
#0, True place, right Aſcention, and 
the hour of day or night, in this, or any 
ether Lattitude. 


' 2. Il in ſtead of the ſcale of Alci- 


ecudes to 62 degrees,. there is one 

Pur to go degrees in that place , and 

that of 63 is put by in ſome other place 
where it may ſerve as well 

3. The line of hours hath a double mar- 

gent, viz one for hours, and the other 


for Azimurhs, & chen every 5th minute 


1s more properly made 4, or elſe every 
2 minures, andin a large rule to every 
quarter of a degree of Azimuth, or to 
every ſingle minute of time. 

3- The degrees ought to be reckoned 
after 3 manexr of wayes : firſt as before 
15 expreſt; ſecondly from 60 toward the 


| end, With 16, 20, 30, 40, 50, 60,&c. 


to be ſo accounted in finding the Azi- 
much for a parcicular laticude ; and 
— : thirdly 


* +4: W$_ 


ds MEE an dh ont 


ar leaſt, or rather every fifth mickire; 


[ 11} 7 
and thirdly from the:heador yo; tos- 
ward the end, with 10, 20; 3054@j50z 
60,70,80,&c, for the general finding 
of Hour and Azimuth-in-any laticude, 
and many ocher problems of the Sphere . 
beſides ; ro which may be added;where - 
room will alow, a line of hours, begin-: 
ning at $ at the head,--and 12 at:the - 
end, bur reckoning 15 degrees for an- 
hour, an4 4 minures for every degree, 
ic may do as well withour Ir, 

4. Tothe Kalender of monerhs and. 
days, 1s added a line of che: Suns crne.. 
place in the Zodiack, or where reom . 
fail:,the CharaRers of the twelve Signs 
pur on that day of the moneth che-Sun - 
enters into it, and counting every day 
for a degree ,. may indifferencly ſerve 
for the uſe ic 1s chiefly intended'for.* '» 

5- Under that Is a line of the 'Sups - 
right Aſcenſion, to hours and-quarters 


numbred thus :- 1 2 and 24 right under - 
Y and =, or the tenth of March;:and 
ſo forward to the centh of F#me, or ©, 
where ſtands 6, then backwards to 12 
Nher® 


12 
where you began , 'then backwards (till 
to the eleventh of December, with x3, 
14, 15,16, 17,18, co WY, then from 
thence forward to 24 where you fictt 
began: but when you are (treightned 

For room,as on melt ordinary Rules you 
will be;rhen ic may very well ſuffice ro 
have a point or ſtroke , ſheving when 
the Sun thall gradually ger an hour of 
righe Aſcenſion, and from that for every 
day count four -minutes of rim2, till ir 
hath increaſed ro'an hour more , and 
this computation will ſerre very well ; 
and in fead of ſaying 1 3,14,1 5 hours 
of right Aſcenſion, \ay 152, 3.&c.which 
will perform the work as well, and re- 
Cucethe time to: more proper terms. 

1-56. There 1s'fitted rwo lines, one con- 
raining : 24 houres , and che other 29 
days,and about 1 3 hours,and they ſerve 
ro inde the time of the Moons coming 
tothe South , before or afrer-the Sun, 
avd by rhar, the time of high-water at 
Liandon-bridge; or any other place, as is 
ordinaty.' «- - = 


CHAP. 


uns 
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CHAP. IV. 
TheUſes follow in order, 


t. To finde the Suns Declination 


—_— 


Ay the Thread on the day of the 

monech, then in the line of degrees 
you have the ceclination. Frean March 
the tenih toward the head 1s che Decli- 
nacton. Northivard , the orher, Way 1s 
Sourhward , as by the time of the year 
L; ditcovered. 

Ex 41198 le : 

On the tenth of April it is 11 * 45 
rowa*d the North; bur, on the tenth of 
Oflober it is 109 cl roward the South. 

2. As the thread is ſolaid on the day 
of the monerh, in the line of _the Suns 
place, it ſhewerh that ; andin the line 
of the-Suns  righr Aſcenſion Ms Rohe 
Aſcenſion alſo, onely. you muft giveit 
n boca ordet of reckoning - 28 thus : it 
at Y Aries, and ſo proceeds ro 
back again co ar the eleventh 
of 


—— one EEC" 


of December, then Dy avainta Y 
Aries, where you began, 


3. Tofinde the Suns right Aſcenſion 

in hours aud minutes. 

Lay che thread as before, on the day- | 
of the monech, and in the line of right | 
Aſcenſion you have che hour and mii 
nuce required , computing right accor= 
ding to.the rime of the year, that is, be- 
oin Ar che cench of March, or Y- Aries NI 
xnd ſo reckon forwards and backwards 
as the moneths go. 

Exampl:. 

On the ten:h of Apri/che Suns place 
1s x degree In & Tawras; and the Suns 
righr Aſcenſion t hour 55 Minutes : on 
the rench of Offeber 27*4.1n = Libra, 
and his right Aſcenſionis 13 hours and 
42 minures. 


4. To finde the Suns Amplitude at 
rſmg or ſetting. 
Take the Suns Declination our of che 
articular Scale of Alcicudes , and lay 


ic che ſame way as the Declination i is 
. from 


h 4 Having the Suns Declination, or day of 


[15] 

from go in the Azimurh Scale, and ic 
ſhall ſhew che Amplicude from the eaſt 
or welt , counting from go. Example : 
May che rench iris 233. 39 


— _—— 


CHAP. V. 


the meh to finde the Azimuth at any 
Alritude required for that day. 


=_ finde the Suns Declination, by 
the firfi Propoſition of che fourth 
Chaprer, then take that out of the par- 
ticular Scale of Alcitudes, or ſcale to 
62 degrees ; ' then wharſoever the Al- 
ticude thall happen to be, connr the 
fame on the degrees from 60 toward 
the end of the Rule, according to the 
ſecond maner of counting, in the third 
Propoſition of the third Chapter, and 
thereunto lay the chred, then che Com- 
paſſes ſer ro the Declination, carry one 
point along the line of hours on the 
_ ide of the thread the Declinacion 

; that is ro ſay, if che day of che 
moneth, 


[16] 
moneth, or Declinatton be onche righe | 
fide the EquinoRal , then carry the 
Compalles on che right fide ; bur if the 
Declinacion b2 on the Souch tide, that 
1s,toward the end, {counting from the 
tenth of March, or Aries of Libra, 
then carry the Compiſles along the line 
of hours ana Azimurhs on the left ſide 
of che th-ead, as all winrer crime it will 
be, and having ſer the ©Compaſles ro 
thz leaitdiftin-e ro the thread, it thill 
ftay ar the Sun3 cru Azimutn from ag 
South required, courring as the figure 
are numbred ; or from. Eilt oc W-lt, 
counting from go, 

Example bh, 

On the terith of July 1 defize to finle 
che Suns Azimuth at any, Alcicude, firſt 
on that day I finde the Suns Dectina- 
tion to bz 20. 45, which number count 
from the beginning of the parcicular 
Scale of Alcitudes rgWatd 62, and that 
diſtance take between-your Compaſles, 
chen are they ſet for all that day; then 
fuppoſing the Suns height co- be ten de- 
grees, lay the. thread on 10, _ 

rom 
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19he | 

the From 60 toward the left end, thencar- 
the &ying the Compaſſes on the right fide 
hae feof he thread, (becauſe ir 1s ſummer or 
the Ynorth declination) on the line of Azt- 
ya, (eourhs, ir ſhall ſhew 110. 40, the Azt- 
ne mvih from the ſourh required ; bur if 
Je Y you count from go, It is bur 20. 40. 


it1 Yfrom che caſt, or weſt point northward, 
according tothe time of the day, either 
11 Fmorning or evening. 
1 Example 2. 
Again, onthe 14. of November , or 
the 6. of January 5 when the Sun hath 
' | cheſame declination ſouth-ward , and 
the ſame Alrcicyde , to work this you 
| muſt lay the Rule down on ſomething, 
+ | then lay che thread on the Altitude, 
counted from'60 toward the end (as 
before) and car:ying the Compaſſes on 
eve ſourh-fide. of the /EquinoRlal,along 
the Azimuth-line, till the other point 
do but juſt rouch the th:ead,and ir ſhall 
ſtay at 36.45, the Azimuth from ſouth 
required ; if it bs morning, it wafts of 
coming to ſouth ; if it be after-noon,ic 
1s alt the ſouth. 
Ex» 


[18 ] 
Example 3. 

But if the Sun be in the Xquinogial, 
4nd have no declination , then ir is but 
laying the chread to the Alticude, and 
1 theline of Azimuths che chread ſhall | 
ſhew the true Azimuth required. As 
for inſtance : at 00 degrees of alcitude, | 
the Azimuth is go , at 10 degrees it 1s} 
77-15, at 20 degrees 62. 45, at 305 
degrees high 43.25, at 35 degrees high 
28. Io, at 38 degrees 28/ high , it 1s | 
Juſt ſouth , as by praRice may plainly 
appear FBur if che Suns alcicude be a- 

45, then the degrees will go be- 
yond'the end of che Rule :- To ſupply 
this defe&, do thus : Subfira& 45 out 
of the number you would have, and 
double the remunder,then lay the Rule 
down wich ſome piece: of the ſame 
thicknzſs, ina ftreight line with the 
moveable leg ; then take the diftance 
' fromthe tangenc of the remainder dous- 
bled ( counted from 60 to the end of 
the Rule, in the line nexc the edge) to 
the Center, lay that difance 1n the 
ſame Rtreight line from the tangent 

doubled, 
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doubled, and that ſhall be the tangent 
ial, of che Angle above 45, whereunco you 
mult lay che thread for the finding the 
_ , W ten the Sun 1s —_—_ 45 
deor toh/ 15 Yther pyrefu e {cro 
= 19s Ne aki Weeds ut; 16> 


is) CHAP. VI, 

308 To finde the howy of the Night by 
gh ”y the Moon. 

IS 


[rſt by the help of an Almanack,yer 
the true time'of the New Moon, 
chen compute her true place at that 
7; time, which is always the place of che: 
ur ISun (very nigh} at the hour and minute 
ad Rof conjunRion; then compure how ma- 
le By days old the Moonis , thenby the 
1e ine of Numbers ſay: If 2g dayes 13 
1 Wours, (or on the line 29. 540) _— 
360 degrees , or 12 figns , what ſhall 
ny leſs number of days and part of a 
' Way require ? The anſwer will be : The: 
00ns true place at that -age. Having 
ound her crue place , then take her al- 
rude, and lay the chred on the Moons: 
place 


p_ 
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place found , and work as you did for 
che Sun, and note what hour you hnde; 
then confider if it be New Moon , the 
hour you findeis thE true hour, like- 
wiſe in the Full ; burtif ic be before or 
afrer, you muſt ſubſtra& by the Line of 
Numbers thus : If 29 days 540 parts 
require 24 hours, what ſhall any num- 
zr of days and parts require ? The 
anſwer is : What you-muſt cake away 
from the Moons hour found , ro make 
| the true hour of the Night: which was 
required, | 
But for more plainneſs ſake , I will 
reduce theſe Operations to ſo many + 
Propolitions, before I come to an Ex- 
| ample, 


 £3:.v = Bd 3 cod fo © 


"PROP. x. 
To finde the Moons Are. 


Firſt, 1 is moſt readily and exaQly || « 
done by an Ephemerides, ſuch 2 one as Il þ 
you finJe in Mc. Lilly's Almanick, orfl 
(25 to her Age onely ) in any book or fl 4 
Sheet-Almanick; but you may Co it 

- 4n- 


- 
- - % 
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indifferen:ly by the Epa& thus, (by the 
Rules of che 152 page In the Appen- 
dix to the Carpenters Rule.) Adde the 
EpaRt, the moneth, and the day of the 
monech rogecher, and the ſum, if under 
30, Is the Moons age ; bur if above, 
conſider it the moneth have 30.0t 31 
d3ys, thea lubltrat 2g or 3o our, and 
the remainder is the Moons age in days. 
E x ample. 

Auguſt 2. 1660, Epat 28. Month 6, 
day 2. addeo makes 36. Now Auguſt 
or {f1xt monech, h1th 3 1 days, therefore 
30 being taken away , 6 days remains 


for the moons age required. 


PROP; .3, | 
To finde the Alſoons place, 


By the Ephemerides aforeſaid in Mr. 
Lily's Almanack, you havgir ſer down 
every day in rhe year; bur to finde it 
by the Rule, do thus : Count fix days 
back from Awugft 2, viz. to July 27. 
there lay the thread , an1inthe line of 
the Suns place , you have the Moons 


place 


4 f > f 
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place required, being then near alike ; 
then in regard the Moon goes falter 
than the Sun, that is to ſay, in 29 days 
13 hours, x 2 ſigns, or 360 degrees ; in 
3 days 1 ſign, 6degr. 34 min, 26 ſec, F* 
In one day o figns , 12 degr. 11 min. 
27 ſec. in one hour, 3o min, 2g ſec. 
(or half a minure:) adde the figns, and 
degrees , and minutes the Moon hath 
gone in ſo many days and hours, If you 
know them together, and the Sun thall 
be'the Moons true place , being added 
ro What ſhe had on the day of her 
change s bur far more readily, and as 
exaRly by the line of Numbers(or Rule 
of Three) ſay, if 29. 540. require 360. 
what 6 fact 73 5, that 18, 2 ſigns, 1 3 de- 
grees, 15 minutes , to be added to 14 
degrees in KN, and it makes 274in = 
the Moons place for that day{/Or thus, 
multiply the Moons age by 4, divide 
the produ& by re, the quocient ſhew- 
erh the ſigns , and the remainder mul- 
tiplied by 3, ſheweth che degrees which 
you muſt adde to the Suns place on the 
day required, and it ſhall be the Moons 
true 


[23] / | 
true place required for that day of her 
Age. 


M66 Example; 
| July 27athe Sun and Moon1s.in Leo 
14 degr. ©*. Anguſt >, being 6 days, 
adde che Moons mgtion 2. 13" gf, 
makes. being counted,/ Virgo, ik, Libra 
=, 27 deg. 9 he place required; which 
on the Rule you may-count without all 
this work or trouble: bur for plainneſs 
ſake I am, confirained ſo to do. Or 
has. j/ 

P.RD PÞP. 3. 
To finde 'the Moons hour, 


Todo this, yo muſt do the work of 
he ſecond Chapter, and ſecond and 
hird Propoſition ; where nore that rhe 
Moons place found, is to be uſed as the, 
lay of che mgneth,or Sung declination, 

Example, 

The Moon being 27 degrees in Li- 
4, and 20 degrees high , I finde the 
our to be; 31” paſt g,\ if on the eaft- 
de; or 29/ paſt 2, if on the weſt«fide 

the Meridian, 
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\PROP. 4. ; 
© To finde the true hour of ay / Night, 


Having ro the Moons/hour,as be- 
fore, confidekt e Moons joe, then ſay 
by the Line of. Numbers, or Rule of 
Three, if 29. 540 part require 24,what 
ſhall 6 days require fagir y hours and 
52 minures? which taker from g. 31, 
reſt g, 39. che true time required, 


- Ex anjple G 
Moohs hour — 9/ Al li 


Time to be ſubR. 4 52 þ 


True time remun/3 39\ the time re- 
quired. This work is dong mare readi 
ly by che ewo liyes ficred Yor that pur 
poſe ; for look for 6 the Moons age lt 4 
one, and you ſhall finde 4 hd rs 52 Ml 
nutes, the time tO be ſubſtra d1 in tht 


other. 
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£ CHAP. VII 

7 To finde the hour of the Night by 
x. the fixed Stars, 

* [Or che doing of chis, 1 have made 
U choice of twelve principal. gxed 


Scars , all within che rwo Tropicks ; 
many more mighr be added, bur theſe 
will very -well ſerve the turn: The 
names of them, and their right Alg&n- 
flom in hours and minutes , 48 (et on 
the Rule, and the far is placed inhis 
true Declination on , .or among the 
moneths ; and for to know rhe ſtars 
next to a Turor , a Celeftial Glote, 
or a NoAurnal , of alt rhe chief fidrs 
from the Pole co the EquinoRtal,and 
Fro be had atthe Sun-D:al in the H+- 
pories, is the beſt; the uſes whereof 

do follow, | -2I08 
Firft know the ſtar you obſerve;rhaiy 
pſPÞſerve his Alricude', and laying:rhe 
hread on the Rar by the fecond Cha- 
rter,ſecond and third Pepe 
C rhe 


re- 
di 
ur 
> 11 
n! 


———— ———— 
. 


——— — 


I” of 
, 
F 


+ nels, note che work of cwo or thre 
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the Rars hour , then out of the righ 


Aſcenſion of the ſtar, rake the rig 

Aſcenſion of the Sun, (found by th; 

fifch Propoſition of rhe third Chapter 

for that day, and note the difference 

for this difference added to the (ar 
hours: found , ſhall ſhew the hour e 
: the night: 


E x ample. 


: 1 On rhe firſt of November I obſer 
the/Alcirude of the Bu{ls-eye,and find 
It ts be zo. then byſecond and thir 
of' the: ſecond Chapter, I inde thi 
"hour robe 9. 54 paſt rhe Meridian 
the Suns right Aſcenſion that day 
finde robe 1i:5 hours $8 minutes, rhi 
_ "Rtatsrighraſcetiſion is 4 hours 16 mi 
nuces x. which raken, the greateſt fro 
the lea(t, by adding of 24 hours, rel 
x3. o$.:then, 7. 54. the ſtars hou 
added, makes 21. 02, from Which ta 
bang 12:hours, reſt 9.02: the hour c 
-the- night required. For more plat 


Examples, | 
21 Scar 


1 


rp 4 


| ©. & Wm 

& Scars righc Aſcenſion being ſet on 
the Rule ————— 46 

Suns right Aſc. Nov. 1, —1 5—08 


| Subſtraion being made , by adding 
24, [emaln ————— 3—o08 

To which you mult adde the ftars hour 
found -————— 74 


Then the remainder, raking away 13 
NOuUTS, IS ——- ——— 902 
the true hour. 


Again May .1 5 by ArRurus, at 

50 o high weſtwards. | 
The right Aſc. of Artturms,is 4hEo 
Suns right Aſc. May 15. is —=4—10 


The right Aſc. of the Sun raken from 
the R. Aſc. of che ſtar, reſt 


-Y The ſtars hour ac 50 degr. hi»h; found 
robe ——————0:=-13 
ta —m—_—_ 


Which being added to thed iffetence 
before, otes—————_—__ 3 


Of 3403.5 _ 
| fl 


yp 1 gain 
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Again January TY by the Great-dog 
at 15 degrees high eaſt. 


The righe Alc.of Great-dog,1s 06--24 
"The righe Aſc, of the. Sun 3 is I 9-- 5 


Subſtr. made,by adding 24 h.is 10-3 
Stars hour at 1 5 degr. high, is g--3! 
Ante M. or P. Septen. Which addet 
co the difference found, and 12 ſubſ 
raced, remains 8. x17. for the trut 
Hour of the Night recuired to bt 
found, and ſo of any other far ſehr 
dayvn in che Rule, as by the crial any, 
pryRice, will prove cake and ready rh 
the ingenuous praRitioner, 
Bur by the line of 24, or twice 1 
hours, and the help of a pair of Cc 
paſſes , you may perform ir withou 
Writing ic down, thus : Take the rig 
Aſcenſion of the Sun, out of thar 11 
of hours berween your Compaſſes(be 
Ing always counted under 12) a! 
ſer the ſame from the right-Aſcenſic 

of the tar, roward a lefler number, 
the beginning of the hours, and: 
x Poir 


B & 3 SE7 
Point (hall Ray ar che remainder thar 
$ ro be added to the Rars hour found, 
hen open the Compaſſes from rhence 
Wo che beginning of the hours, and 
2dderhar to the Rars hour found, and 
t ſhall reach tothe hour of the nighe 


"3Wequired. 


Example. | 
Feb. 6.1660: by Arturms 20de- 
vrees high : Take 16 hours 2 minure 
ruÞberween your Compaſſes, and ſer ic 
Wrom 14 hours, or Show beyond 12, 
Sand ic ſhall Ray ar 3. 59: then take 
Y3. 59 and adde- it to 6.24, the ſtars - 
our at 20 degrees high,..and it ſhall” 
be 10. 23, the hour of rhe night ree 
utred, | 


—_— 


= HAP. VIIL 
UNETo finde the Amplitude or Azimuth. 
of the fixed Stars ; alſo their riſing, 
ſetting, ana / outhing. 


Pl for the Amplitude, rake che 
ttzrs declinationfrom the partt= 


*H} 5 cular-. 


cular Scale of Altirudes, and lay ic | 
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from go in the Azimurh-line, and ir 
ſhall ſhew his amplicude from Eaſt or 
Weſt roward South or North, accor- 
ding to the dedination , andtime of 
day, morning or evening. The ſame 
work 1s for che ſun. 
Example: al 
The Bulls-eye hath 2 5. 54 degrees of kh 
amplicude , ſo hath the Sun at 1 5 de- fflei: 
grees 48 minures of declination. 

2: To finde the Azimuth, wark as 
you did for the- Sun at the ſame de- 
Clination the ſtar hath, by Chapter 5. 
and you ſhall have your deſire. 

Example. 

December 2.4. at 6 degrees high,by 
the Bulls-eye I finde the Azimuth to Fs 
be 107. 53. from the ſouth, af 

3 To finde the ſtars riling and ſer- }l 2. 
ting, lay the chread on the ftar among KYt! 

be moneths, and in the line of hours Ytt 
It ſhews the ſtars riſing and ſetting, Yn 


as you counted for the Sun ; bur yer I 
note this 1s not the time in common Il :« 
hours, but is thus found :; Adde the I n 


cCOmMm- 
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omplement of the Suns Aſcenſion, 
and the ſtars right Aſcenſion, and the 
tars hou: 11 found rogerher, and che 
run, If (eſs chan 1 2; or © the remain Iz 
deing ſubtracted , ſhall be the time 
pf his rifng in common hours ; but 
or his ſertins , adde the ſtars ſercine 
aſt found to the other numbers, wo. 
he ſum or difference ſhall be the ſet- 


- ting. 


Examble, 
s | For the' Bulls-eye on) the 23 of Di: 
= Reember,ic riſech ar 2 in the afternoon, 
« Band fers ar 4+ 46 inthe morning. 
4 To finde the rime of the ſouthing 
of any ſtar on the Rule, or any other 
y (vhoſe righc aſcenſion and declination 
2 is known, Subltra& the Suns righe 
aſcenſion from the ſtars, increaſed 'by 
- £24 when you cannot do wichour, and 
the remainder, if leſs then 12, 18 
the time requt: edn che afrernoon or ', 
night before 12 ; bur if there remain 
more than 1 2, ſubtract 12, and the 
reſidue is che time from mid-night co 
mid-day foll,ying. 
(' 4. E x- 


Lyans-heart on the tenth of Mareh, 
i the Suns Aſcenſionis o 2/. 

' Lyons-heart whole right aſc-1s 9 50/ 
Time of ſourhing is 9 48/ ac night, 


"5+ To finde ay For Star will 
be above the Horizon, 


'Lay the chread to the ſtar , and in 
the hour-line ic ſheweth the aſcen- 
fional difference, counting from go ; 
thep- note if the flar have North 
declination, adde that to 6 hours, and 
the ſumis half che cime ; if ſourh,ſub- FF , 
ſtraR it from 6, and rhe reſidue is half EY: i 
| the time; and the- complement of ll: 
| each to.24 being doubled,is the whole p 
7 NoRurnal Arch under the Horizon, ſc 
| 


Example. : ſ 


., For the. Bulls-eye, his Aſcenfional (| 
difference will be found to be ene lg 
heur, 23 minutes, which 2dded to 6 fc 
hours and doubled , makes 14. 46, 
the Diurnal Ark of the Star, and WY; 
the refidue from 24 Is 9, 14. for the 

| No- 


: # ; 
ENogurnal Ark, or the rime of its be-- 
ing under the Hrizen. 


— 


CHAP. 1% 


To perform the fore-going work in any 
[atitude, erifo 'ng, amplitude, aſcen= 
fronal a: ":rence, {aritude, hour, and 
aumuth, wherein 1 ſtall ge  onely 
the rule, and leave ont the examples 


| = brevity ſake. 


Or the rifing, and ſetting, and 

aicenſional Gifference, being all 
one, do thus : Take the Suns declina- 
tion our of che general Scale of Altt- 
rudes, then ſer one foot of the Com- 
paſſes i in the-colatirude on the ſame - 
ſcale,and with the othgr lay the thred 
ro the nigheſt.diftance; then the thred 
ſo laid, cake the nighefi diſtance from 
the laticude ro the thread , With that 
dittance ſer one foot inthe Suns de- 
clination,, counted from go toward 
the center, and the.thread laid rothe —— 


neareſt diſtance, ſhall in che degrees 
C 5 {hew: 


4 | 


fhew the aſcenſional difference re- | 


quired, countins from go at the head 
toward the end of the Rule ; and if 
you reduce thoſe degrees and mi- 
nures to time, you have the rifing and 
ſerting before and afrer 6, according 
to the declination and time of the 
year. 


2. To finde the Suns ampluude, 


Take the Suns declination, and ſet- 
ting one foot in the colatirude, with 
the other lay the thread ro the neareſt 
diſtance, and on the degrees tc ſhew- 
erh the: Suns amplirude at riſing or 
fetting, counting as be'ore from go 
to the lefr end of the Rule, 


3. Having amplitude and declina- 

tion, to finde the latitude. 

Take the declination from the gene- 
ral ſcale, and ſer one foot in the am- 
plirude, the thread laid to the neareſt 
diftance in the line of degrees, it 
ſheweth-the complement of the lati» 
tude required, orthe converſe. 
————- 4. Has 
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4. Having latitude, Suns declination 
and altitude, to find the herght at 6, 
ard then at any other time of the day 
qud year. | 
Count the declination 'in ihe de- 

Trees from go toward the end, there- 

ro l1y the thread , the leaſt diſtance” 

from which to the laritude in the ge- 
neral Scale, thall be che Suns height 
ac Gin the ſutnmer, or his depreflion 
in the win:er. The Compaſles Rtan- 
C108 at this ditance,take meaſure on 
the general Scale of altitudes, from 
the beginning at the pin towards go, 
keeping one point there, open the 
other to the Suns altirude, thus have 
you fubltraced the heighr ar 6, our 
of the Stns- alticude ; but in winter 
you mult adde the depreſſion ar 6, 
which ts all one at the ſame declina- 
tlon with his-height ar 6 in ſummer, 
and that 1s done thus : Put one point 
of the Compaſles ſoſet inthe gene- 
ral Scale to the Suns Altitude; then. / 


turn the other ourwards gy” | 
enere 


- <9 - mn - 
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there keep ic,ther-open the Compaſ- 
ſes co the beginning of the Scale,then 
have you added it to the Suns alti- 
tude; having this diſtance , ſer one 
foot in the colatitude on che general 
Scale, lay the thread to the neareſi 
diſtance ; the thread ſo laid, rake the 


neareſt diftance from 90 to the cthred,. 


then ſer one foot in the declination, 
counted from go, and on the degrees 
it ſhewerh the hour from 6, reckon- 
ing from the head, or from 1 2, coun- 
ting from the-end of the Rule. 

I ſhall make all more platn,by ma- 
king three Propolictens of ir, chus : 


Prop. 1. To finde the benr in the 
e/Equinothal, 


Take the Alricude from the begin- 
ning of the general Scale of alticudes, 
and ſer one foot in-the colatitude, 
the chread laid to the neareſt diſtance 
(with the other foor) in the degrees, 
ſhall ſhew the hour from 6, counting 
from go, and allowing for every 15* 


1 hour, and 4 min; fore every degree. 


Prop. 2 
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Prop: 2. Te finde it at juſt 6. 


Is before expreft by the converſe 


of the firſt part of che fourth, which I 
ſhall again rcepear, 


Prop. 3; To firde it at any time do thus, 

Count the Suns declination in the 
degrees, thereunto lay the thred, the 
lealt diſtance, to which from laticude 
in the oeneral Scale, ſhall be the Suns 
alticude at 5; which diſtance in ſum- 
mer you muſt ſubſtract from , bur 1 in__ 
wincer you mult add rothe Suns pre- 
ſenc alcitude ; having that diſtance; 


ſer one foot in-the colatitude , with-' 


the other lay the thread to the neereſt 
dittance , take again the neereſt di- 
Rance from go to the thread, then 


fer one foot in the Suns diclination 
counted from go, and lay the thread 
to the neereſt diſtance, and in the de-___ 


ores it {hall ſhew the hour required, 
Example, 

Art 106 declination notth, and 30 

h'gh,laticude 5 r. 3 2,the hour is found 

to 


/ 
: 
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tobe 8, 25, counting go for6, and | 


ſo forward. Again at a0 degrees of 
declination South, and 10 degrees of 
alcirude, I finde the hour in the ſame 
laticude co be 19 minutes paſt g. 


Having latitude, delination , and alti- 
tude, to finde the Suns Azimuth. 


Take the fine of the geclinacton, 
put one foot in the laticude,the thread 
laidro the neereſt diftance: in the de- 
orees , Ir:{heweth the Suns height ar 
due Eaſt or Weſt, which you mult in 
ſummer ſubſtra& from the Suns alrt- 
wde, as before on the general Scale 
of Altirudes, wich which diitance pur 
one foor in the colatitude, and lay the 
thread ro the neereſt diſtance, then 
rake the neereſt diſtance from the ſine 
of the latitude , fic that again In the 
coalritude, and the thread laid to the 
neere(t diſtance, tn the degrees ſhall 
ſhew the Suns Azimuth required. 


6. But in winter you muſt do thus : 


By the ſecond Propoſition of the 
: Os 8 ninth 
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ninth Chapter , Ende the Suns Am- 
plicude for that day, then take the 
alcicude from the general Scale of al- 
titudes,and putting one point in cola- 
tirude, lay the thread to the neereſt 
diſtance , then the neereſt diſtance 
from the latitude muſt be added to 
the Sun3 Amplicude ; this diſtance ſo 
added mult be ſer from the coaltt- 
rude, and the thread laid to the 
nigheft diſtance, and in the line of de- 
orees,it oivesthe Azimuch from ſourh, 
counting from the end of the rule, or 
from the Eaft or Welt,counting from 

the head or go degrees. 

Example. 

Art 15 degrees of declination and 
10 altitude * » latitude Fr. 32. the 
Azimuth 1s 49. 2c. from che South, 
or 40 degrees and 4c/ from Eaft or 
Welt. 


= —_ RB 
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CHAP. X. 
To finde all the neceſſary queſita for ary 
WI erect declining Sun-dial both, parti- 

$ cularly and general,by the lints on the 
Dial /ide, alſo by numbers, ſes, and 
rangents artificial, being Logarithms 
on 4a Rule, le 


T. Firſt a particular for the S »bſlule, d 


Ount che plains declination on. li 
.he Azimuth ſcale, from go to- 


———_—— 
_—— 


—_ 

=—_ 

- 
—_— ts. a yn 
- : ; 4 


from go in- the Azimuth line, bur 
counted from the South end, berween 
your compaſles : - and meaſure 1t in 
the particular (cal of alcicudes , and 

| = 


| ' wardtheend, and thereunto lay the- y 
[{ \, rhreadin the line of degrees it thews. 
| thediftance of che ſubftile from 12, 
| + Example. , 
| At 10 degrees declination, I find 7.51. 
| 1 for the ſubftrle, 
[| 2, For the height of the ſtile above- 
[ the ſubſtile, o 
; Take the Plaines Declination, l 
A: | 


SER. % ES 
ic ſhall give the height of the fule re- 
quired, 


Example. i. 
Ar 30 declination is 32. 35. | (} 


2. For the inclination of Meridian: 

Count the ſubſtile on the particu- 
ler fcale of Altitudes , and take that 
diſtance berween your compaiſles, {| 
meaſure this diBance on the Azimuch 
line from go toward the end, and - | 
counting that way it ſheweth the1n- | 
clination of Mertdians required. | 
Example. 1! 
At 1 5 the ſubflile,rhe inclination-of” 

Meridians will be found to be 24.36. 


4+ To finde the Augle of 6 from 12. 


Take the plaines declination from 
the particular ſcale of altitudes, and | 
lay ic from go on the Azimuth ſcale, 
and to the Compaſſes poinc lay | 
the thread : then on.the line of des» | | 
grees you have the complement of 6 g 4 
trom12, counting from 60 toward |] 
.he end, | 


Note 


2 | 

Note this Rule ( as this line is 
drawn) doh not give this Angie ex- 
atly, neicher will ,.ic be worth 
the while to 'delinzare another line 
for this purpoſe. But if it be re- 
quired 1t may be done, bur I rather 
prefer this help, rhe greateſt error is 
about the ſpace of 45 minutes of the 
frſt degree in the -parcicular ſcale of 
alcicudes; ſo that 1f you conceive 
thoſe 45 minutes tobe divided as the 
particular ſcale'of altitudes is, like 
a natural ſins, andif your declina- Ft 
tion be 3o., then take half the ſpace Nc 
of the'4 5 minures leſs, and that ſhall Na 
be the- rrue diſtance to fay on the If 
Azimith tinz from go whereunto ro ft 
lay the thread. 

4 Example. 

A plaine declining 3o degrees, th 
angle wilt- be found to b2 32. 21. We 
whoſe complement 57. 49. 1s the an- | 

| 
| 


co 


ote required. * 
5. To perform'the ſame generally by the 
goneral ſcale of alturndes; and firſt 
for the fille, 


Lay 
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Lay the thred to the complement of 


he lactcude , counted in the degrees 
th {rom the head toward the end, then ' fl 
1e ſhe nigheRt diſtance from the comple- | | 
>- {ment of the plaines declination to the | is 
> thread , rakenand meaſured on the | 
is Weneral ſcale, from the center , . ſhall 
e fe the tiles height required. 


e 6. To finde the inchnation of 
'  HMeridtans ap ; 


- | 
- Take the plaines Jclnarien, from 


——_— 
Fy 
— —_ —— — —— 


the general ſcale, and fir it inthe 
complement of the (tiles elevation, = 
and lay the thread to the neereſt dt- 
» Wſtance, and on the degrees it ſhewerh | 
| che inclination of Meridians required. 


7- Fr the ſubſtile nn FFH0r- 
Count in the inclination of Mett- 
dians on the degrees from go ,. and 
thereto lay the thread, then rakethe 
leaſt diſtance from the laticudgs com-. 
plement to the thread, ſer one foot of 
that diſtance in go, and lay the thread 


to the neerelſt diltance , and in oo 
&= 


_ — _ — 


[ 44 | 
degrees ic ſhall ſhew the-ſubſtile 
from 12 required, 


8, Foy the angle of 6 from 11. 


Take the fide of the ſquare, or the 
meaſure of che parallel from r2, and 
ficirin che coſine of the Lacirude, and 
lay che thread to the nigheſt diftance, 
then take out the neareſt diftanee 
from the fine of the laticude to the 
thread, then fic that aver in the ſine 
of go, and to the neareſt diſtance lay 
the thread, then rake the neareſt di- 
Qance from the fine of the plains de-. 


clinarion co the thread , and it ſhall 


reach on che parallel line , or fide of 
ene fquare , from the Horizon to 6 a 
clock line required. 


Four Canons to work the ſame by 
the artificial fines, tangents. 


ain At of 
_ pag of Meridians. 
As oy Sine of the latunade, 

To the Sine of 90: mv nÞ1bs 


So the Tengen of the Declin ation of 7 14 7 


To 


4 To the T argent "y agi of erl- 
dians, ff pied ts ff Hin Ola 


20 cul Elevacion. 
SED | 
$ the Sine 0 _— po Latin A 


Tethe C ofmne of the Deelination:: X Weng 

So the C ofine of the latitude rd 

19 Sve: of bg Stules elewation. abt | 
* be of p8#ffrhion of.  __ . 
Subſtile from 1 2.4) $f | 

As the Sine of go, | 

To the Sine of the Declination : 

So the Cotangent of Latunde, 


To Targent of the CAFRES from ” 122i, * 


ho For Gand 1 A 
A's theEgtangent of rhe 2 Latitude, 
To the Sie of go: fy rev 3 | 
So x5 the [+ fone 0; of 1241409, 2 


To the Cotangent of 6 frem 12, 4 


For the hours. , | 
As the Sine of go, or fron | 
To the Sine of the Stiles herght *: F 
So the Tangewt of the benr from be 
proper Meridian, 


_ draw two occult lines parallel to A B, 


= 
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To the Tangent of the hour from th 
Subſile. 


The way to work theſe Canons onliff c, 
the Sines and Tangents, ts generally} « 
thus : As firſt, for the inclination off & 
Meridians , ſet one-point In the Sine] ;; 
of che latitude, open the other co theſſ] 11; 
Sine of go , that excent applied rtheſſl x 
fame way , from che Tangent of the - 
Plains declination , will reach to theÞ 6, 
Tangent of the inclination of Meri-f $i 
dians required. Si 

$ $1 D 
th 
CHAP. XI. ch 


To draw a Horizontal Dyal to Z 
any latitude, 


[rt draw a ftreight line for 12, asf] F 
che line AB, then make a point 5 
in that line for a Center, as at C, then D 
through che Center C,raiſe aperpen-J 111 
dieular to A B, for the two fix a clock Do 
hour-lines, as the line DE; then 


as 


47 
as large 2s the Plain will give leave, 
as DE, and EG. then fic C Dinthe 
Sine of che Laticude, in the *enecal--- 
Scale, and lay the chread to the nigh- [ 
eſt diftance, then rake the neareR > | 
lance from 9e to the thread, - and ſer 
it from D and E 1n che, ewo occult 
lines, to F and G, and draw the line 
F and G parallel to the two fixes, (or 
make uſe of the Sines on the other 
fide, thus : Fir AD, or CD inthe 
Sine of the latirude, and cake our the 
Sine of go, and layir as before from \ 
D and E,) then kt DF, or EG in | 
the Tangent of 4 5 degrees, on the 0+ 
her ſide of the Rule, and lay off 15, 
30, and 45, for every whole hour, or 
every 3 degrees and 45 minutes far .. 
every quarcer, from D and E, toward 
$I Fand G: for 7, 8 9, and for 3,4,and 
of} 5 a clock hour potats. Laflly, ſer” © 
D, or BE inthe Tangent of 45,and 
iy che ſame points of I 55 30, 455 
borh - wayes, from B or 12, - for 
10, 11, and 1; 2, andro all thoſe 
points draw lines for the true hours ,# 
lines 


— — E — 
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: TR. + 
lines required , for laying down the 
Stiles height; if you cake the lacicudes 
complement , our of the Tangent- 
line as the Seor Rood , ro prick the 
noon hours , and ſet ic on the line D 
F, or E G, from D or E downward; 
from D ts H, it will ſhew you where 
to draw C H-for che Stile, then to 
q. choſe lines ſer figures , and planc the 
4 Dial Horizontal , and the Stile per-|.--- 
*] pendicnlar, and right north and ſouth, 
| and it ſhall ſhew when the ſun ſhi- 
| neth, the true hour of the day. Note 
'!; aell thefigure following, 


[ - 
HR CHAP. XII. 

j To draw 4 Vertical, Dire}, South, 
+: or Norih Dyal. 


Þ [rſt draw a perpendicular line for 
nn: 4k 12 a clock,then in that line at the 
| | upper end, in the ſouth plain: andatſc / 
he lower end in a norch plain , ap-B-/ 

point a place for the center , through 
which point croſs it ar right mos 
_ 


A 


A Horizon:itall Diall 
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for 6 and 6, aSyou did in the Hort» 
ontal Plain, as the lines AB, an 
D, on each fide 12 make two pa» 
allels, as in the Horizontal , then 
ake AD the parallel, and fiticin 
che fine of the latitudes complement, 
and take our the fine of goand go., 
and lay it in the parallels from D 
and C, ta E and F, and dray the line 
EF, thea make DE, and BE tan- 
vents of 45 , and lay down the hours 
as you did in the horizontal, and you 

all have points whereby to draw the 
hour lines. 

For the north you muſt turn the 
ihurs both ways for 4, 5, Sand 7 in 
e morning and 4, 5,7 and8, at 
ihe the height of che tile muſt be 
he tangent of the complement of the 
of the latitude when the ſeRor is ſer 
0 lay off the hours from D, as hereir 
$laid down from C to G,, and draw 
he line A G for the ſtile, For illu- 
tration ſake note the figure. 


D CH AP. 
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CHAP. XII. 


To draw an ere(i Eaſt or Weſt Dal. 


FE by the fifch Propofition of the 
k.. ſecond Chaprer drajv a horizontal 
line , as the line AB ar che uppe: 
part of the plaine. Then ar one third 
part vk che line A B, from A the right 
end if it be an Eaſt plaine, or from B 
the lefc end, if it be a Weſt Plaim, 
appoint che centerC,from which point 
C draw the Semicircle A E D, and fit 
that radius inthe fine of 30 degrees, 
(which in the Chords is 6e degrees) 
then rake our the fine of half the, laci- 
rude, and lay ic from A to E, and 
draw the line C E for fix in the 
morning on che Eaft, (or the contrary 
way for the Welt.) Then lay he fine 
of half che complement of the lati- 
rude, fromD to F, and draw che 
line CF, for the contingent or equi- 
noRial line , to which line you mult 
draw another line parallel, as fa: 
aſunde! 


AW: dal. 


A If BY Q zi va. © on Ss a 
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' afſunder as the plaine will give leave, 


then rake the neereft diſtance from A 
to the fix a clock line, or more or leſs 
as you beſt fancy , and fic it in the 
rangent of 45 degrees, and prick 


down all'the houres and quarters, on 


both the equino&tial lines, both ways 
from fix , and they ſhall be points, 
whereby to draw the hoor lines by, 
but for the two houres of to and x 3 
there is a leſſer tangent beginning ar 
45, and proceeding to 7 5, Which uſe 
chus : fir the ſpace from fix to three, 
inthe lictle tangent of 45, und ths 
and chen lay of 60.in the lictle can- 
gents from 67 0, and the rtangerit of 


'75from 6 to 11, andthe reſpeAive 


quarters alfo if you pleaſe , ſo have 
you all the hourss in the Eaſt, or weſt 
Diall; che diſtance from fix to nine or 
from fix to three, in the Weſt, 1s the 
heighe of the file , in che Eaſt and 
Weſt Diall, and muſt Rand inthe fixa 
clock line, and parrallel co the plaine. 
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= AP. XBL. 
To finde the declination of any Plain, 


Or che finding of the declination 


of a Plain , the moft uſual and 


eakie way, is by a magnetical needle 
ficred according to Mr. Failes way, 
In the index of a Declinato:y ; or ina 
ſquare box with the go degrees of a 
quadrant on the two fides , or by a 
needle fitted on the index of a qua- 
drant, afterall which ways , you may 
have them at the Sign of the Sphere 
and S»n-Dial in the 44:nories, made 
by John Brown. 

But the work may be very readily 
and exaRly performed by the rule, 
either by che Sun or needle in this 
manner following, of which cwo ways 
thac by the Sun is always the beſt,and 
molt exat and artificial , and the 
other not to be uſed (if I may adviſe) 
but when the other failes, by the 
Suns not ſhining , or as a proof or 
Con» 
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confirmation of the other. 


And firſt by the needle becanſe the eaſieſt. 


For this purpoſe you muſt have 
needle well touched with the Load- 
tone of about three or four inches 
long, and fitted into a box ſomewhar 
broader then one of the legs of the 
ſeRor , with alid ro open and ſhur; 
and on the inſide of the lid may be 
drawn a South ere& Dtal, and a wire 
to ſet rhe lid upright, and a thread 
to be the Gnomon or ſlile ro thar 
Dial : ic will not be a miſs allo to ex- 
rend the lines on the Horizontal part 
for the ſame thread 1s a (hile for that 
alſo. Alſo on the bottom ler there be 
a rabbir, 0: g-5ve, made ro fit the leg 
of thz rule or ſeor ; ſo as being preſ- 
ſe1 into 1t,it m1y nor fall off from the 
rul2, 1f your hand ſhould ſhake, or 
you ceaſe to hold ir rhere. This being 
ſo ficted, the uſes follow 1n their or- 
der. 

Put your box and needle on that 
leg of the rule , that will be moſt fic 
D 3 for 


£3 a 
for your purpoſe , and alſorhe north 


end of the needle roward the wall, if 

ic be a ſouth wall; and the contrary, 
Ai anorch,as the playing of the needle 
4 Swill dire& you , better then the way 
Wn a thouſand words , then open 
or cloſe the Rule , till the needle 
ay right over the north and ſouth- 
ine, in the bottom of the Box: then 
xe The complement of the Angle that the 
SeQor Rtandeth arg(which may always 

> be under go deof Ss) 1s che declina- 
tlon of the Plain. Bur if it happen to 
% ſtand ar any Angle above go,then the 
Hy ani thereof above go, 15 the de- 


clinatipn of the wall. 


- 


| i To finde the quan: ity of the Angle 
| &$ She SeQor ſtands at may be done two 
ways : firſt by protraction, by laying 
down the Rule ſo ſer on a board, and 
draw two lines by the legs of the Se- 
or, and finde the Angle by a line of 
Chords. Secondly, more ſpee ily and 
artificially, thus : By the lines of 
Siges being drawn to 2. 4, or 6 de- 
atynder. The Setox 
x © Oohowf of fell 


<a Le: 


& 


{0 ſet,take 
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che parallel fine of 3o and 30, and 
meaſure 1c on the lateral fines from 
the center , and ir ſhall reach co the 
fine of half the Angle the line of 
fines ſtands at, being more by x, 4, 6r 
6 degrees then the ſe&er Rands ar,be- 
cauſe it is drawn one, two, of three 
degrees from the inſide, 

Or elle take the latteral fine of 30 
from the center, and keeping onefoor 
fixed in 30, turn che other till tt croſs 
the line of fines on thar line nexr the 
inſide, and counting from 9s, it ſhall 
rouch ar the Angle rhe line of fines 
tandsar,being two degrees more then 
th2 Se&or (tands at ; the lines being 
drain io, will be (as I conceive)moſt 
conven'en”. 


Take an Example. 


I come to # ſouth-eat-wall, and 
putting my box and needle on'my 
Rule,- Wich the croſs or north-end of 
the needle toward the wall, and the 
Rule being applyedMar to rhe wall, 


on the edge thereof , on the evgnelt 
LI br D 49" Places. 


md 
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place thereof , and held level, ſo as 
rhe needle may play well wich the 
head of the Rule toward your right 
hand, as you ſhall finde it tobe in-an 
eaſt-wall moſt convenient ; then 1 
open or cloſe the Rule,cill the needle 
play right over che north and ſouth 
lize in the bottom of the box ; then 
having got the Angle, ( take off rhe 
box, or 1f you pur it on the other fide 


that labor may be ſaved.) I cakethe 


parallel fine of 3o, and meaſuringir 
from the center it reaches, ſuppoſe to 
che fine of 20,then is the line of fines 
at an Angle of go degrees, but the 
$etor at two degrees leſs,viz. 38 de- 
orees, whoſe complement .5 21s che 
declination ; then ro confider which 
way, minde thus : Firſt ic is ſouth, be- 
cauſe the ſun being in the ſouth, ſhines 
on the wall.. Secondly confider , rhe 
ſun being in the eſt, it ſhines alſo on 
che wal,therefore it is eaſt plain: thus 
have you got rhe denomination which 
way, and alſo the quantity how much 
that ways. 

Or 


— 


Or if you cake the latreral fine of 
30 from the center, and turn the' 
point of the Compaſles from 3o to- 
wards 90, on the other leg you ſhall 
finde ir to reach to the fine of 5o des»: 
orees, Foe complement , counting 
from 9o, 18 40, or rather 38, for the 
reaſon before-ſaid, orelſe adde 2 to 
50, and you have the angle required, 
wichout complementing of it , be- 
ins the true declination ſought for. 
Thus by the needle you may get the 
declination of any Wall , which in 
cloudy weather may ſtand you ln good 
ftead , or toexamine an obſervation 
by the Sun, as rothe miſ-counting or 
miſtaking therein ; but for exaneſs 
the Sun is alwayes the beſt , becauſe 
the needle,though never ſo good, may 
be drawn aſide by iron in the wall, and 
alſo by ſome kinde of bricks , there- 
fore not to be too much truſted unto; 


To finde & Declinationy by the Sun. 


Firſt open the Rule ro an Angle of 
6o degrees, as you do to finde the. 
D 5 hour 
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{| hour of rhe day , o put ; a pin in hi 
hole, and hang che chread and plum- 
met on the pin; alſo you muſt haveE 
another thread ſomewhar longer and 


orofler then that for the hour in 7 


{1 


| readineſs for your uſe. 


k 

© Then apply the head leg to ewe | 
SY wall , if che ſun be coming on the { 
t Plain, and hold che Rule hor = 
V or level,chen h1d up che long threa 

©S ill the_ſhadovw falls right over ec. 

I in, or the cencer hole, a ac thz ſame 

I inſtant che (ſhadow hall thew on th | 
g fdegrees , how much the ſun wants 5 


oming to be juſt againſt the Plain 
C ſyhich I call che Meridian or Pole of 
che Plain , which number you muſt * 
I Write down rhus, as ſuppoſe it fell on . 
$ 40, Write down 40--00 want : then | 
as ſoon as may be take the Suns true 

> altitude , and wrice that down aiſo, 


g With ich '  finde the Suns 
Cy wich-his mp Fe tract the 7;,fegger 

3 As of rhe eres nd the remainderis 
*, =  declinain required, But for a 


Ft REES Ee FT Sun ds | 


_— ——_ _ 


- 


_ 1597" 0 
want of coming to the Meridian'of 


a . ( 1 o 
the place, and_aljo want of coming 
to the Meridian ; che Plain, then 


) 

* 

F 

= 

: Y 

d; you mult alway *{ubltra&t rhe  feg5er 

: number our of rheF,gF: Whether it be 

T forenoon or after«noon , {0 hkewiſe 
when che Sun is paſt the Meridian, 


» and palt rhe Plain alſo. Bur if rhe 
E; lignes be unlike , that 1s to ſay, one 
a palt the Plain, or Meridian, and the 
| other want eicher of the Plain, or 
Mertdtan, then you muſt add them to= 
9 gether,andrhe ſum is the declinati 
h SCUICT, ANA cne 1um Is rne dCcaHnatlon 
& | from the Sourh, Which rule for ber-,- 
| ter cenactouſneſs ſake take in this 
homely rime. 

© | Signs both alike ſubſtrattion doth re= > 
| qutre, I 


But unlike ſigns addition doth deſire. & 


The furcher illuſtracion by wo or: 
three Examples. 
Suppoſe on the firſt of ay, in the « 


recs tothe 
by ks 


welr, obſerve this plain rule : 


[ 6o ] 
er the leg where che center is) and 
holding up my thickeſt ch:ead and 
plummet, ſo as the ſhadow of it cro(- 
ſeth the center, and at the ſame in- 
ſtant alſo on 60 degrees, then I ſay 
the ſun wants 60 des, of coming to the 
Meridian of the Plain ; ac the ſame 
inſtant, or as ſoon as pollible I can, I 
take the ſuns altitude , as before i is 
ſhewed , and ſer that down, which 
ſuppoſe it to be 20 degrees , then by 
the rules before,zer che Suns azimuth 
for that day, and altirude ; which in 
our example will be found tobe 94 
degrees from the (ſouth or) Meridian, 
then in regard the ſigns are both a- 
like, z. e. want , if you ſubltra& one 
out of the other, there remains 34 
the declination required ; bur for the 
right denomination which way, either 
norch or ſonch , toward either eaſt or 
Firſt, 
if the Sun come to the Meridian or 
Pole of the Plain, before ir come to 
the Meridian or Pole of the place, 

en iti: aliyays an Eaſt-plain; butif 
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the contrary, it is a Welt-plain, that 
is to fay, 1f the Sun come to the Me» 
ridian or Pole of the.place, before ir 
comes to the Meridian or Pole of the 
Plain, then 1c 15 a Weſt-plain. Alſo 
if the ſum or remainder, afrer add1- 
tion or ſubſtra&tion, be under go, it is 
a South-plain ; bur 1f 1t be above go, 
It is a No:th-plain. Alſo nece, that 
when the ſum or remainJer i is above 
99, then the oom,lement ro? 1 $0, is 
always the declination from'rhe north 


toward eirher eaſt or weſt; So that 


according to theſe rules in our exam- 
ple it is 34 degrees South-eaſt. 
Againin che morning, June 13.1 
apaly my rule to the wall, and 1 ade 
the Sun ts paſt the Pole or Meridian 
of the Plain 10 degrees, and the al- 
tirude ar the ſame time 1 5 degrees, 
che Azimurn ac that altirude, and day 
in this latitude, will be found to be 
109 degrees want of ſouth or pole of 
the place ; cherefore unlike hgns,and 
to be added, and they make u> 119 
degrees , whoſe complement to 180 
IS 


[. 63 ] 


is 61; for 61 and 119 added, make up + 


180, therefore this Plain declineth 


61 degrees:from the north toward the . 


eaſt, 

Again the ſame day in the after- 
noon, Ifinde the Azimurh paſc the 
ſourh or meridian of the place zo de- 
grees, andat the ſame'time che Sun 
wants in coming to rhe m_—_— or 
pole of the Plain 10 degrees, here 
by addition I finde the dais LO 
be 40 degrees ſouth-weſt. 

Note what I have ſaid in theſe three 
examples, 15 general at all rimes ; bur 
If itbe a fair day , and time and op- 
portunity ſerve, ro come either jult 
at 12a clock, when the Sun is che M2- 
ridian or pole of the place; or juſt 
wherr the Sun is in the meridian or 
pole of the Plain, then your work 1s 
enely thus : 

Firftif you come to obſerve at 12, 
then applying your rule to the wall, 
and holding up the thread and plum- 
met, how much ſo ever the Sun wants 
or 1s palt the pole of che Plain, char 
1S 
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1s the declinatton , if it be-paſt it is 
eaſt-wards; if it wants,it 1s ſouth-weſt - 
wards ; if neither,a juſt South Plain, 
and hen the poles, or Meridians of 
place and Plain, are the ſame. 

Bur ſecondly, if you come when 
the Syn. 15, juſt in the _pole of the 
SEL TG ACN ftinde the 
Suns Adimuth to be, thar Whe decti- 
nation;if 1t wants of ſourh,it declinerh 
Eaſt-wards; if it be paſt, ir declinerth 
Weſt-wards. 

Taus I have coptouſly , (and yer 
very briefly) ſhewed you the moſt ar- 
tificial way of getting rhe declination 
of iny wall, howſozver ficuared, 

Note if the Sun be above 1 5 de- 
orees Wanting of che Meridian of the 
Plain , yourrule will prove defeRive 
in taking the Plains Meridian when 
the center leg 1s next the wall , then 
you muſt turn the other leg to the wall, 
and then you finde a ſupply for all an- 
oles to 45 degrees palſtthe Plain, But 
for the ſupply of che reſt which is 4 5 
degrees,do thus : open the rule till the 
oreat 
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2 
great line of tangencs & the outſide of 
the leg make 2 cighr angle,for whichor 
the head you may make a mark for the 
ready ſerting,cthen making the !nfide of 
the leg at the en1 of 45, as a center; 
rhe rangents onthe orher leg (upply 
very largely the defe& of the othecr- 
ſides. Or if you ſet. on the box an} 
nzedle orMfhe rule, and ocen or (hur | 
the rule till the ſhidow of the thread } 
ſhew ja't 12,then the Angle the Se- 
or ſrands at, 1s the complement of 
what the ſum wants , or 1s palr the 
merichan or pole of the Plain. #41 | 
now Waltriall- Oy Bforr ff Oroe Prem 19897 | 
Ahab db _———————— A | 
CHAP. XIV: 


To draw 4 weitical declining Plain 
to any declination. 


[rſt draw a perpendicular-line for: 
12, a$ ABrchen deſign a point 1n 
that line for thecenre-,as C,t the up- 
perend , if it be a South Plain 3 or- 
contrary, if it be a No:th Pl-in, ther 
on that center deſcribe an Arch of a 
| Cucle 
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Circle on that fide of 12, which is 
contraty to the Plains declination, as 
DE, and in that Archlay off from 12 
the ſubſtile, and on that rhe ſtiles 
heighr,and the hour of 6,being found 
by the tenth chapter, and draw thoſe 
linzs from C the center, then draw 
two parallels to 12, as in the dire& 
ſouth : then fit the diſtance of the 
parallels in the ſecant of the declina- 
tion, and take the ſecant of the latt- 
rude, and ſet ir from che center C on 
the lin2 of 12,to-F, and on the pa- 
rallel from6to G, anddraw a line 
by thoſe rwo points F and G, to cut 
the other parallel in H: then have you 
found 6,3, and g, then fr 6 G in the 
rangent of 45, ?n1 prick off r 5, 30, 
and rhe reſpeRive quarters both ways 
from 6, for. the morning, and after- 
non hours, then fir FG in 45, and 
lay off the ſame points from F borh 
ways for 10, 11, 1,and2, and the 
quarters alſo, if you pleaſe, andrhoſe 
ſhall be points to draw the hour-lines 
by. The ſcile muſt be ſer perpendi- 
cular 


[66 ] 
cular over the ſubſcile, ro the Angle 
found by the rules in the rench chap- 
rer, and then the Dial ſhall ſhew the 
erve hour of the day , being drawn fir 
to his proper declination. 


Another way to perform this Geometr1- 
cally for all ereit Dyals with centers. 


When you have drawn aline of 12, 
an appointed a center, make a Geo- 
merrical ſquare on that fide x 2, as the 
ſrile muſt ſrand on, as ABCD, the 
perpendicular fide of which | ſquare 
may alfo be the parallel as before. 

Then firſr, fir the fide of the ſquare 
inthe fine of the 1a: irude., and rake 
our. the colin? of the latitude; and fir | 
enat 114 the fine of go ; the SeQor lo \ 
ſrandinz, rxke our the fin2 cf rhe de» 
clination , and lavir from Broward 
C, 4 unto F, and draw A E for the 
{ub oſtile, then vpan the point E 1ntne 
ſudrile, raiſe a per; endicular , and 
take v1: the ne comal2m2nr of the 
Plains declination, and (er ir on that 
perpendicular from E t9 B, for the 

FE he!ont 


| 67 | 
height of the ſtile above the Plain. 
Again, fit the fide of the ſquare in 
the coline of the latitude, and rake 
out rh&{fing of che. laricude , and fic 
that ONE ene line of go, them cake 
out thE&hne of the declination, and 
lay it from Dto G for the hour of 6, 
and draw the line A G for the. 6 a 
clock hour line. 

Then again, fic the fide of the ſquare 
(of the diſtance of the parallel in the 
other way , when you want a ſecant, 
or your ſecan: too lictle) in the fine of 
go, and take out the coſine of the de- 
cltnarion, fir that in the coſine cf rhe 
latitude, rhen take our the fine of 90, 
and lav it from r12.cenrer on the line 
of 12, and ſ:c111 6 !nthe fide of the 
ſquare, ana b» tho'e rwopolnts draw 
the contingent line,and then firthoſe 
point® or alirances in the tangent of 
45, antlay downrhe hours as in ths 
former part of rhis chapter; bur 1f 
you want the hours beſore 9g In weſt- 
decliners,or the hours afrer 3 ineaſt- 
decliners , and the F fall roo higha-» 
bove 


[ 68 | | 
bove the horizonral line on that fide, 
you may ſupply this defe& thus : 

Take the meaſure with your Com- 
paſſes from 3 ro 4 and 5, upwards in 
the weſt-decliners,or from'9 to 7 and |. 
$ incaſr-decliners,and lay it upwards 
from 9g or 3 onthe deficient fide, in 
the parallel as it ſhould have been 
from 6 downward in ſouth,o: upward {! 
In norch Plains, and you ſhall ſee all 1 
your defe&ive points to be complear= {| 
ly ſupplied, whereunto draw the hour - 
lines accordinz2ly. | 


_ _—  ——t_ tr. _ _— 
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To draw the Hour-lines on ay ur Fl 
declini.g Dial ,. declining above 60 
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N alFerect Decliners", the Wiy of 
finding ene (tle, ſubſtile 6 and 1 2, 
and inclination of Meridians , 1s the 
ſame ; but when-you come to pro- 
tract, or lay down che hour-lines, you ( 


ſhall finde them come ſo cloſe roge- 
cher 


a 
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ther, as they mill be uſelefs, unleſs 
the tile be augmented. 

The uſual way for doing of which, 
is to draw the Dial on a large floor, 
and then cur off ſo much and at ſuch 
a diſtance , as beſt (erverh your turn, 
bur ' this being not always to be 
affected , for want of conveniency, 
and large inftruments,it may very at» 
rificially be done by a natural tan» 
cent of 75 or 80 degrees , firted on 
the legs of a ſeQor in this manner, 

The example I (hall make uſe of, 
ler be a Plain declination 7 5 degrees, 
South, Wett. 


\ Firſt on the. north edge of the Plain 


draw a perpendicular-line A B,repre- 
ſencing.12 a clock line; them on the 
center draw an occult Arch of a cir- 
cle as large as you can, as B'D, 
therein lay off an angle of 37. 30 for 
the ſubſtile , Aras indeed this line 
will not prove the very ſubſtile , yer 
it is aparallel co ic $1 then croſs ic 
with rwo perpendiculers for the ewo 
contingent lines, at the molt conve- 
nient 
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ment places, one in the upper part, 
and the other inche lover part of the 
Plain, as che two lines C E, and F G 
do ſhew, then by help of the inclina- 
tion of Meridians, make the table 
for the hours in this manner; for 
this declination, it is 78:09 ,| Now 
every honr containing 15 degrees, 
and every quarter three degrees 45/ I 
find char the ſubſtile will fall an neer 
a quarter'of an hour paſt five ar nigh 
therefore if you take 75, the meaſure 
of five hours out of 78. 9 , therere- 
fmaines 03. og, for the firſt quarter 
fremjche ſubſtile next 12. Again, if you 
rake 78. 09, the inclination of Meri- 
dans out of 78. 45, the meaſure of 5 
hours one quarrer, and there re- 
maines 00. 36, for the firft quarter on 
the other fide of the ſubſtile, rhen by 
continual adding of 03: 45,to 03.09, 
and to 00. 36, I make up the table as 
heer you ſee or elſe-you may againſt 
x2, ſer down 78. 09, and'then rake 
out 3.45, AS often as you can, till 
you come to tne ſubflile , and then 

what 
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what the remainder wants of, 345, 
muſt be ſer on the other ſide of the 
ſubſiile, and 3. 45 added ro that, rill 
you come to as late as the ſun will 


ſhew on the Plain, as here you ſee to 
Eoalt 8. 


45 36. | ſub.48 9912 | 
Al 51,8 03 O95 [51 54); 
38 06. 106 54. |55 39h 
34 21. 10 39. |59 24þ 
20 36. [14 24. |63 og! 
26 517118 094 [66 «4. 
23 ©G. j21 54. [70 39 
9 3 135 39+ 174 
IS 36. j29 24. [78 og12 
IT 516133 093 
O08 06'. 36 54- 
94 21), 40 3g:*% * 23 
00 36", 144 24 _ 
Then confider what hours will be 
convenient to pus on, alſo the two 
places moſt convenient for them two 
*xtreme hours : as for this Plain $ at 
toht, and F afternoon, will fit beſt ; 
Ind the emlplacer? appolntfor chem 
ſhall 


_ = 
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ſhall bear E, andC, in the upper 
concingent-line. Then look in the 
table for the numbers of $, and 1 
finde it cobe 41, 51 , which ſought 
Ina table of natural cangents will be 
{found tobe e $95 6 7. And the 
number in che table for x is 63. 0g,, 
whoſe natural number 1s found to be 
1975 3 7. Or if you want thoſe ff. \ 
tables, che line of Lines and Tan- 
gents , or a Scale made equal to the 
Radius of the tangents , will ſupply 
the ſame though you cannor ſee (0 
many figures, yet to four figures will 
ſerve our turn very well, or elſe the 
artificial rangent on the edge ſhall 
ſhew the natural number in the line of 
\numbers, reading it as a Scale of 
equal parts,and having due reſpect to 
= increaſe of the Radius; for if it be 
under 45,the number right againſt tc 
is the natural tangent; if above 4 
\meaſure from 45 to it , that —_—_ 
aplyed from 1 in the nambers, giver! 
(the natural number required. Adc 
theſe two numbers 089 6 and 19, 
75, and 


4h 
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5, and they make's 8 7 1 7 which 
ſought'in the tables will be found to 
de che Logatichm of the natural tan 
eent of 70.48. or if you take Ir © 
from your Scale , and meaſure 1t of 
he line 'of rangents you ſhall finde'1t; 
reach to 75. 48, as before, rhentaks 
he whole ſpace of four upper con 
ingent from'Eto C ,; the two potn 
or $and 1, and fitir inthe” parallel 
angent of 70. 48 {and 'rhen the tans 
ent of 45 ſhall 'be Radius; 'andrhe 
ecanc of the'files height ro the {ime 
Radius , ſhall be the files height on 
he contingent. (or' the Radins-be» 
ore; laid ar the migheſt diſtanee from 
to-O,).then we ſector fo ſer}, rake 
ut che numbeRfof 2, our of the lin 
f tangents, hd lay ir from Cro' 
nd'the number for 8,ind lay ic from 
to H, and if your work be true they 
ill meery and that-point'H}, / is'the 
ve place of che ſubſtle=#' they draw 
I parallel to AD,'for- the true 
idlile, andehis ſeRor ſoftanding lay 
t all che numbers in che cable, caken 
E our 


| , | 74 | 
-our'of che tangents tram H raward E, 

and C as the numbers ci;gct, ind noce 

them poincs with .1,2,3:4. 5,6,7,8. 

+ Then lay che Radus HK, from Ito 
L, on the other contingenc line ,(and 
'Tmaking'H I Radius, 07 che tangent of 
5 ». layoff che, rangenc of rhe (ules 
phe, from L to Mg. x6 fthen (hall 

I M, | be the other Radius , on che 
jorker contingent linz , and I N che 
ſecanc of g. 16, at the Radius of I M, 

che; place, of the fliles hetght on.chis 
contingent line , being. taund more 
readily, by taking the Radius I M, at 
the nigheft diſtance being, abour I © 
and H ©, chen. draw © © for the true 


be of the file heing augmencededſm 


—_ 


choſe hours 8 and 1,-and.ro fl chifth 
inſo., chat no;room be loft, theeffad 
| having drayn the ile , and ſer thiyc 
ſeRor io the Radius , lay. down alfehi 
| the numbers in the cable, ow-chis confine 
ungent line our, of the ling of -raiſfen; 
gents, fiom 1 borh wayes-: as! tiipec 
dire& z and mark evefur 
whole hour , with 1,143,42 5,6-7-Þuft 
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a3 before. Laſtly, lines drawn by cheſe 
markes in the rwe-conringent lines, 
ſhall be che hours and quarters re- 
0 NF quired. : 
al The tile or gnomon is to be ere- 
ot F Qed rigfhic over the ſubſttle, roche an- 
&Y ole of g. 16, and augmented as much 
allY as from H to ©, and irom I to: Ogar 
beſſ the nigheſt diſtance from the point H 
beJ and I,drawnin the ſubflile line on-che 
M,N Plain, this way is. as ealy, ſpeedy, ar» 
hl tificial and crue , as any extant; (if 
Ye your ſcales be true,) and improveth 
, IF che Plain ac the ficſt, co the molt pal» 
ON fible beſt advantage char can be. 
Note alſo , if in firiving-to-pur as 
Y many hours as you can onchePlain, 
nthe ſum of the ewo natural numbers 
heladded rogerher', comes. to: above 
40000 : rhen you muſt reje& ſome+ 
hing of one of rhem, for rhey. with 
wot be comely nor convenient, norfat 
nough aſunder, I might have enlac« 
; ied co declining ,. reclining plaings, 

Aur my intention 1s not''to makes 
Pulineſs of ir, bur opely co give _ 

E 2 
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of the uſefulneſs; and convenience of 
Aa Joynt-rule,as now it is 1mptoved. 


An Advertiſement relating to 
| Dialling. 

Theſe dire&ions are ſufficient for 
any Horizontal, dire&, an1 declining 
vercical Dials, but for all other, as 
Eaſt or Weft inclining and reclining, 
dire& , or reclining and inclining, 
and declining polars; | and all decli- 
ning and inclining: and reclining 
Plains, the perfe& knowledge of their 
affeRions and (ciruations is very hard 
to concelve, bur much more; hard to 
remember: by roac, or knowingly: [| 

* Therefore for the becter help of che 
imagination - to conceive aright of = 
their affeions, and ſeruarions you. -- 
may be furniſhed wich an Inflrument 
m braſs, at the houſe of. Mr. Walter 
Hayes, neer the: Popes-head Tavert 
in Morefields, at the Sign of the Croſs- 
deggers,or at the houſe of John Brown 
@r che Sign of the Sus-Dial in the 
Aieries , 01 at MI, Hemry Swtronsin 
T hrea- 
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Thredneedle-ftrees behind the Ex- 
chavge. Which Inftrument being 
righ:ly made,you may re&ifie to any 
latitude, and co any declination 'or 
reclination, and being ſo ſer ,- ic will 
oive che ſubllile, ſtile, inclinarion of 
Meridians, and every bours Ark on 
the Plain by -occular inſpe&ton to 
halfa degree , and ſhew you all- the 
affetions Rratghtway ': howſoever 
fruared;, as which Pole is elevaced; 
and which way applied,and what hours 
will be uſeful, &c. | 

A repreſentation of which inſteu- 
ment eake in this place, ler che circle 
E S W N,, repreſent 'the Horizon 
S APN the Meridian, EWAE 
the Equino&ial, P C P the Pole,” 
being rhe points of an Axes made of 
head, an1 paſſing through the center - 
CW CE being ſhaddowed, repre- 
ents the Plain , ſer ro a declination, 
and ro a reclination 4 5 degrees, F che 
oor thar dorh ſupportit z moreover 
the Plain *haty an Arch fitted co ir, 
to ger the {tiles height, and to ſer ir- 
E 3 co 
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to-any angle; alio theHotizon and 


Plaig-is made to rurn. round , which- 


could net well be expreſſed in this- 
figure , . or repreſencation of the in- 
ſtrument : a niore liveley and eaſie 
help.cannct likely be invented, and. 
for cheapneſs the like may be in a 
half cucle, or made of Paſt-board. 

. The uſe and application of which: 
figure, L ſhall nor now ſpeak of, part- 
ly becauſe of che facillity in the uſing 
thereof, and'partly becauſe of che dit- 
ficulry in deſcription thereof ; and 
lafily, whereſoever you ſhall buy the 
ſame, ar eicher of rhe three places; 
the uſe will be raught you gratse. 

Alſs,note , thar half of the Inſtru- 
ment may be made either in b-aſs, or 
paſtboard, and be made to fold down 
1n a book, and perform the uſes chere- 
of indiffetencly well, for many pur- 
poſes, as to the AﬀeRions of Duls. 

+ Then having - diſcovered the af- 
fe&ions, you- may by che Canno15 in 
the ſeventh Chapter of Mr, Windgates 

he of. proportion , finde all the re- 
quifite?, ' 
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quiſires, and then ro ſpeed the laying 
down thehours,:you may do it by help 
of the tangent of 45, as you did in' 
ere& declinzrs; for after you have 
draryn che hours of .6, and three; or 
nine, and made & parallelogratn by 
two lines parallel to 12, and one pt- 
rallel to fix, then making the diſtance 
from fix to nine ; or threein rhe like 
paralſel ro 12 , & rangent of 45; and 
the diſtance frotn r2 to 9, or 318 
parallel co 6, likewiſe a tangent of 
45, in the ſeQor, and laying off 1 5, 
30. 45, or the reſpeRive quatters' 
from 6, and 12 , in thoſe two lifes, 
and they ſhall be rhe true points to 
draw the hour lines, by laying a ruler 
rothem , and the cenret of the Dial ; 
bur for thoſe that have no cencers, 
cherule of augmenting the file 1n far 
decliners, ſerverh for theſe allo. 
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io CHAP, XVI 
To finde a perpendicular altitude at one 


- Or £190: ſtations, and abſervations by 
bd bythe degrees onthe rule; ::: f 


Pen the rule to. his Angle of 60 
.\F7 degrees, then looking up to. che 
top or point. of alcitudg , you. woyld 
obſerve che height. of, 'as you do wheh 
- you take the Suns altitude, and note 
the degrees and parcs the thread cuts, 
__ and write it down in chaulk' or ink, 

s thatyouforger.ic not, | 
Then meaſure from the place 
you ſtand to the foot or baſe of the 
obieR, (being right under the top of 
the obje&, whoſe height you wonld 
meaſure) in feet, yards, or any other 

Parts. - 

Thirdly, conſider this being a right | 
avgled Plain triangle, if you have en 


the angle ac the top, the angle at the I 3 
baſe is always the complemenc there- - 
of. c 


Theſe. 
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Theſe things being premiſed, the 
proportion holds , as the fine of the 
angle oppoſite to the meaſured fide, 
(or baſe) being the complement of 
the angle found, is to the baſe or mea- 
ſured (ide : ſo is the angle found, to 
the height required. 

Always remember to adde the 
height of your eye from the-ground, 
(at che time of caking the angle) ro 
the altitude found. | 

For the operation of this , extend: 
the compaſles from the fine of the 
complement of the Angle found ro 
the number of che meaſured fide y on 
the line of numbers that diſtance ap- 
plied che ſame way”, fromthe fine of 
the Angle found , ſhall reach onthe 
line of numbers to alricude required; 


Exatnple at one ſtation. 

I open my'rule, and hing' on the 
thread and-plummer on the center, 
and obſerving the Angle-at C, I finde* 
tro.be 41::45.4;and:rhe Angle ar B 
tecomplemenr of ic 48. x 8,.and the; 

Þ 11 E 5 meaſure. 
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MeaſurefromTC ro A 271 feet : then 
the work being (6 prepared, is thus : 

A's the Ste of 48. 15, 

I; to 271 the meaſtire of the fiat op 

poſite to it: | 

So the Stne of the Angle 41.45, 

To 242 the meaſure of the ide AB, 

oppoſite tothe Angle at C, the height 
required. : 

Again, :at the ation D, 169 foor 
from A, I obſerve and tinde the An- 
gle D'co be 56. 3o, the Anvle at A 
1s the complement thereof, v:z. 3 3- 
30, This being prepared, I exrend 
my Compaſſes from the line of 3 3. 39/ 
to 1160; on the line of numbers the 
ſame extent will reach from rhe bh 


of '56.30;to 242 on the line of num 
bers, lacking-a ſmalt fraRion , wit 
which I ſhall not trouble you, of 
An example at tao ſtations. _ 
Bur if -you- cannor comme to meaſure 
eethe foor of: the objeR,; - ther you 
muſt obſerve at two places : As ſup- 
poſe firſt ar P', where a6 __ = 
; I 


| LF) LEED 
Angle is found 56:30, whoſe cotti-” 
plement is 33-30, counting fromthe 
head of the* Rute + Theh I feinove 
righe backward to C, rift feet, and 
obferve the Angle courited fromthe 
head co be 48. 15, whichis the angle 
ac B, buc the angle at Cis 41: 45. 
Thenche work 15:chus: firſt, you.muft ' 
rake the angle ar Bar the firſt atton, 
our of the angle at B,. at the ſecond 
ſtacion, and nore :he-difference, then * 
the rule runs thus : 


| rr 
As tht Sine of the differtnge, which is 
the Angle CBD 14:45, + 
Is to the fide meaſured,vic, DC nt ' 
feet ou the numbers : © 
$9 16the fone of the Angle at C 41-45, 
To the miiſurt of the fide B C, the 
hypotheriſa, or nieaſure from yiur 
er to thetog of rhe 0bjeft, vit. 196 
tb, 


| Again for the {; ecend Operation. * 


Ai the fine of go the right angle at A; 
It te 296 the hypothennſa B D 
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So u the ſine of -— A the Angle at 
the firſt flationD, 

To 242, the Altitude B A, the thing 
"required ©: 

50 alſo ts the ſine of the Angle at B 
33+ 70, the complement of 56, 30. 

To 160 the diſtance fromD to A. 


Wo > the ſame by the line of ſines, 

drawn frons the centey on the flat-ſide, 
ard the line of lines, or equal parts or 
mnches in ten parts. 


Tg@work theſe or any other queſti- 
ons by the line of nacural Sines and 
Tangents,. on the flat-(ide , drawn 
from the center, icis but changing the 
eerms,thus: As the meaſured diftance, 
taken out of the ine of lines, or any 
ſcale of equal parts, is tothe fine of 


fide, 


erher, the Seor ſo Randing,rtake out 
the parallel fine of the angle oppoſite 
to theienquired fide, and that meaſure 
ſhall reach on the line of equal pares, 
od la aheye of the Altitude jegui- 
T&al; | 7 


£ x 


on angle, oppolite ro.that. meaſured | 
rred acroſs from one leg torhe 
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Example as before. 

Take our of the lines or inches 3. 
71, and fir itin che (ine of 48. x5, 
acrois from. one legge tothe other, 
which I call A parral | ſine, (but when 
you meaiure from the center onwards 
the end, I call it A /atteral fine,) then 
rake out the parallel tine of 41. 45, 
and meaſure 1t on che line of inches, 
or equal parts, and 1t ſhall reach to- 
2 inches 42 parts, or 242, the Altt- 
rude required. 

Afcer the ſame manner may que- 
ftions be wrought on che line of lines, 
fines, or tangents alone , or any one 
wich che other, by changing the Lo- 
oarichmetical Canon from che firſt to 
the ſecond, or third, and the ſecond or 
third to che firſt or ſecond; :aS the caſe 
fhall require, from a.grearer'to-a leſ; S, 
and the, contrary ; for. the fourth is 
alwaysthe ſame ; of Which inthe uſe 
of the: SeQor, by . Edmund Gunter,you 
may finde many examples, co which E 
refer. you, > * ;.- 

Allo Without the lines of fixes: In 

T ho 
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ther natural o:actificial, you may find 
alticudes, by putring the line of qua- 
dtac, of: ſhadows, on the Rule as in a 
quairant, then-the dire&ions 1h the 
uſe of che quadrar , page-146 of rhe 
Carpenters Rule, will ſerve your turn, 
which runs thus : 

As 100-(or: 50 according 45 it 1s dt- 
vided) to the patrcycur by rhe thread, 
ſo is the diſtance meaſured, to the 
heighc required ; which work 1s per- 
formed by che line of numbers onely. 
Or again; As the parescur, to 100 or 
50: ſos the height co the diſtance 
required, But when the chread falls 
on the contrary ſhadow, that 1s, ma- 
kech an-Angle above 45, then the 
work is juſt the contrary to the for- 
mer. ” 

Whar is ſpoke here.of raking of 
Alticudes , may be applied to the ta- 
king of diſtances ; for if the Sefor- 
be ficted wich a fiaff,, and 2 hall-ſoc- 
ket , you may tutn'it eirher horizons" 
ea], or perpendicular, and ſo take any* 
Angle with it, very cenveniencly and 
readily 


$2 i 
readily by the ſame rules and dire- 
ctions as were given for the finding 
of Altitudes. 


CHAP. XVII. 
7 he wſe of certain lines for the men[#- 
ration of ſuperficial nnd ſolid bodies, 
uſually inſerted on Toym- Rules for 
the uſe of Work-men, of ſtueral ſort 


and kinades. | 


[rſt the moſt general and received 
. line. for memſuration of Magni- 
cudes, is a foot divided into 1 2 inch» 
es, andrhoſe inches into $, 10, 12, 
or more parts ; bur this being nor ſo 
apt for application to the numbers, I 
ſhall nor infiſt of it here, bur rather 
refer you to'the Cavpenters Rule; yer 
neverrcheleſs rhoſe inches , laid by a- 
line of foot meaſure, doth by occular- 
nſpe&ion onely, ſerve to reduce foor 
meaſute toinches,and inches likewife 
6 foor meaſure, and ſome orhet c6n- 
clufions alſo, : | 
As 


rt. As firſt, The price of any com- 


modity ar five ſcore tothe hundred, 


either cale or weight, being given, to 
fnde the price of one in number, or 
one pound in weight. 

As ſuppoſe ar rwo pence half-peny 
a pound, (or one) Idemand to what 
comerhthe hundred weight, (or five- 
ſcore, ) counting ſo- many pound co 
the hundred weight ? 
If you look for two inches and a 
hilf, repreſen-ing two pence two far- 
£1ing;, right again(t 1t on the foor 
meaſure, you have 21 very near; for 
if you concelve the ſpace between 
20and.21,to be parred into-1 2 parts, 
this will be found to contain ten of 
them , for-.che odde ten-penee. Bur 
for the. more. cerrain computation of 
the odde pence, look how. many: far- 
chitngs: .chere 1s In rhe- price of one 
pound twice ſo many ihillings, and 
once ſo many pence is the remain= 
der, .whick if it be. above [1-2,- the 1:2 
or 1.28, being ſubſtrated,the-remain- 
der is the preciſe numbzr of -pence, 
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above the ſhillings there .expreſled ; 
and on the contrary, at any price the 
C hnndred, or 5 ſcore, to finde the 
price of one, or rl. As ſuppoſe at 
40s, the C. or 5 ſcore, look for;401n, 
the foot:meaſure, and right againſt it 
in the inches, you have 4 Inches, 3 
quarters, and 4 of a quarter, which in 
this way of -account 15 4 pence 3 far- 
things, and about a quarter of one far- 
thing. - Thus by the lines, as they are 
divided , 1t proceeds to x2 pence 2 
und ; bur 1f you concelve the inch- 
es tobe donbled, and the foot mea- 
ſure alſo, you ſhall have it to 24 de or 
48 d. rhe pound,or one 1n tale,of any 
commodity. As at 18d. a piece, or 
pound, the price comes to 7 1. 108. 
the C. for then every ten ſtrokes 1s 
208 inthe foor meaſure, and every 
mch is 2 pence, and every eighth one 
farthing. 

2. Secondly, for the buying of Tim- 
bet at 50 foot to 4 Load, ar any price 
the load, how much a foor. 

Here in reſolving this, the inches 
are 


90 
xe £6 be doubled, and che foor mexr- 


ſure taken as ir is :. As at 49 ſhillings: 


the Load, 4o in the fooc meaſtice 
Rands right againſt 4 inches 5'quat- 


rers and berret, which being doubled,.. 


18 9d. 4 Far. 4 far, near, for the ptice 


of one fo6tz and on the contrary, at- 


5d. afoot, 1s 418. 84.2 load, Gy. 
3. For the 


rhe like rule holds for that alfo. 

For the inches being divided ints 
quatrefs, every ; arp is a farthingy 
and every eighth half a farching, and 
every divifion of the 1 1:2 is a ſhilling, 
an] every alteration of 2 farthing in 
the price of a pound, makes a groat in 


the Hundred, as thus :- Ar 3 pence a+ 


pound is'28's. the C. Ar 3d. 19. a 


pound, 30s; and 4d. the C. Ar 3d.3 


the pound, 32s. $d.'the C, At 3d. 
3 farchings, 35s: the C, Thus you 
fee that every fra&ion at a farthing 
adyance, is 4 pence inthe Handred; 
bitt for any ocker accoiint, as-3 pence 

far- 


great Hundred of 1-121. 
rothe Hundred, ter the: ſpace of 13 
mches be divided inco xt 2 parts;then 


b 
2 
b 
a 
3 
a 
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farching half farching, then count the: 
fraction, as 1, 12th parc of a ſhilling, 
and nearer you cannot come by a bare: 
occular inſpeRion ; bur the price of 
the Hundred bein piven,. the price 
of the. pound you have as near by this 
occular inſpeRKion; as any uſual Coin: 
is reducable, v:z, tothe 32-part of a- 
peny, of nigher if you pleaſe, 

Again note here alſo, you may dou- 
ble, or quadruple che- price : 4$to 
24d. or 48d. the pound,or any price - 
berween. As for example: Ar13d. 
a pound, is 61. x8. 4d. the C. Ar 
324. or 28. $9. rhepound, is 141; 
198. the C.. and the like by dupling- 
and quadrupling the inches , and the- 
112 parts, that layerh by it. 

4. Theſe lines of equal parts ſerve - 
as Scales , for the protraQing of any 
Draught of houſe or field, or the like ; 
alſo for addiction or ſubſtraRion of any 
{mall number, 

5. Note that the line of foor mea- 
ſure, may be applied for che reducing - 
of any edde fraRion to a decimal fra- 
Alon, . 
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Aion, as you may fee it in page 64, 
of Mr. Windgats Ari:hmettch, made 
calc. 


2+ T be uſe of the lines of decimal Tims 
. ' ber avd Board meaſure. 
- The lines of decimal Timber. and 
Board meaſure, are fitted ro agree 
wich che.tenths, or foot meaſure, as 
thoſe lines in the firſt chaprer of the 
C arpenters Rule , are fitted to the in- 
ches, and the uſe of them 1s thus : 
And-firlt for the decimal Board m2a- 
ſure. Suppoſe a Board ts 1 foor 50 
broad , I look for 150 on that line, 
and from thar place to the end of the 
Rule forwards, toward 100, ſo much 
in lengeh muſt you have to make a 
Foox of ſuperficial or board meaſure. 
2. Orelſe thus : If you apply the 
end of the Rule next yoo, ro one 
edge of the breadth of a board, or 
glaſs, then right againſt che orher edge 
- of the board, onthar line of decimal 
board meaſure , you ſhall finde the 
z0ths and 1008,(or feer xoths & 100) 
parts 
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parts of a foot, that you muſt have in 


lengch ro make a foot ſupetficial at 
that breadth. | 
Example, 

I come to a board and applying the 
upper end next 100,cven to one edge 
of rhe board, the other reacheth-to 
o. $ tenths, "then I ſay char $ tenths 
of a foot lengch at thar breadth, makes 
a foor. 


2. The nſe of decimal Timber mea- 
ſ LI 


The uſe of this is much like the 
Board meaſure, onely here you-muſt 
have a reſpe& tothe ſquareneſs of rhe 
piece, 'and nor to hes 24th onely ; 
for afrer you know how ' much- rlſe 
piece of timber or Ronets ſquare}: in 
feer and 100 parts, then look that 
number on the-line of decimal Tim- 
ber meaſure, and from thence ro rhe 
end of che Rule; is the' Rngrh that 
yoes ro make a foor of timber, 


Exams- 
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Example. 
At 14 Or I-40. parts of a foot 
ſquare, look rhe ſame on che rule,and 
from thence to the-end where 40 is, 
is.che lengch of a foot of Timber , ar 
that ſquareneſs, being abour 51 pares 
:@f a foor divided intoa 100 parts, 


's. The uſe of the line of decimal yard 


Aantaſure, alſo running yard meaſure, ac- 


.cording to the inchgs or decimal parts 
Wd - of pe oh ies 
Re ect par mie 
e dectinal yard mealure , 1s no- 

thing elſe bur a yard or 3 foot divided 
incoa 100 parts, and ufed in the ſame 
-manner as che foor meaſure 1s, for if 
You take the lengch, and che breadch 

' 'lathar meaſure, and mutkriply it roge- 
ther, you ſhall have rhe content, in 

| yards and 100 parts of a yard. 

| Example. 

- Suppoſe a peece of plaſtering is 4 
yards 98 parts onz (way; and 7. 35 
parts another way : being mulciplied 
together makes 35 yards, and 9954. || ? 
of 19900, which is very neer 36 yards. 

5. But 
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5-. But-rhe decimal running yard 


.m-aſure is ficred ro-che-foot mealure, 


andthe uſe is thus : Suppoſe. a reom is 
to be meaſured chat 1s 7 foot $renths 


high, and I would know how much 


makes a yard , at tbat breadth or 
heighr ; look foor 7 f. $ 1oths om the 
line.of decimal running yard meaſure, 
and the ſpace enthe rule, from thence 
roche end next 1001s the true length, 
thar goeth co make up a yard .of ſu- 


-perfictal meaſure , ac that breadrh or 
hheighe. | 


Bur if the peece be berween 4 foot 
5 ** broad, and 2 foot, then the ta- 
ble at the end of the line, witl ſupply 
the defe& : or you may change ghe 
rerms, and call the;[engch rhe breadth, 
and the contrasy.; Bur if ir be under 
2 foot broad, thenif you do as you 
did withche board meaſure, you ſhall 
have your deſire. 

, Example. 

At x foot, 3 roth broad, 6 foot g 
1eths make a yard. | 
6. Burifche running parc pnangs 
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be made to agree with the inches, 
chen meaſure the heighr of the room 
in feer and inches , and if you take a 
pair of compafles, andmeaſure from 
that place,to the end of the rule, then 
turn che compaſles ſer ar that diftance 
' as many times 45 you- can about the 


: room, 10 many yards is therein the 


hr 
97 4g A Fond 
7: The uſe of the line of decimal round 
meaſure, commonly called Girt-mea- 
ſure, which 1s when the circumference 
of a round Cillender , or piller groen 


 #n inches or ten parts of a foot. 


Firſt (for Girt-meaſure according to 
inches, being the 'moſt uſual meaſure) 
9 --much che pillar -is about , "then 
look for the ſafme number-on the line 
of Girt-meaſure;'ind from thence to 
-rhe end of the rule, is the lengrh that 

ooeth co make a foot of Timber. 

Bur if it be-#tider®%o inches about, 
'then you mult have above two foot in 
length, and then atable ar the end of 
. 'the line, ora repetition in —_— 

inc 
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line, will ſupply che defe&. Burif 
the line of Girt-meaſure be divided 
according to foot meaſure, thenuſe 
it as befor2, teeking the decimal part 
on the line, and from thence to the 
2nd 1s a foot. 


8. The uſe of a line of ſol:4 meaſure, by 
having the Diameter' of a "round 
piece given in mches, or foot meaſhire, 

Take che diamecer wich a rule, or a 
air of Callipers, and learn che mea- 
ure eicher in inches, or foot meaſure 
according as you: line of Diameter is 
divided.:; Then look. far the ſame 
umber onthe line of Diameter, and 
rom thence' to the end of the rule 

o:ward , is the length chat makes a 

oor of timber at rhar- diameter (or 

neaſure crofs' the end of the round 
piece of Timber or tone.) | 
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The Tables of all che under mea- | 
ure for all chgſe lines follow, 
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Decimall ' Superficiall, M. 
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Decimal Solid under Mzaſure. 
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Under Yard meaſure for Feet and inches from 
a 1" Eh $0 Four Feet fr inches 

| FH. 1000, F. .; #. 10CO. | | 
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Under Girt-meaſure. 


Inc, \ F. in. 100» ''F.,in-100 
Soy | rs 6b 24 200% 07 
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ATable of rhe '\number of bricks in a rodd of 


It: Walling at any Feet high, from 
W 1to 20fori and 14 
[''f Feet | at 1 brick | 42 5rich Ou | 
W begh. { thick, | G& & thick. | 
nl wy 175 Fry [ | 
LN 2 | 44+ 528 
mh 28 
| 5 7932 
- | 704 1liogss | 
| 5 | Had I}20 | 
1223” [ayes 
| - 833 3 18 48 | 
1 _—_ Ra | 
| »376 
| - 2760 pL 
| — 11936 12904 
31312 3168 | 


irq 3432 {| 
2464 13696 
[:©40 [3960 | 
jaTe6 422 4 
2904 [4356 | 
{2992 [3488 
1.3268 4752 
19 13344 Jo2u0 
[3520 | 
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If you would have cus Table For $ 
2 brick, take rhe half of the table for 
ene brick. If for ini bricks en 
double ir, Tf for rwo and a s ? then ad 
both theſe together;if for three,double 
that for oneb ick 2nd 2. - 

If you have any nitinber of feer of 
brick work, at half a brick, one brick, 
or two bricks, or more, and you would 
reduce it toone brick and half, chen 
ſay by the line of numbers as 1., 2.4. 
5 of 6 : £0) chcee , ſoisthe number of 
feer ar © 1, 2. 2 £ or three bricks techie 
number of feet at one and+$, 


The «ſe of ſony ſcales, called —_— 
fence, Diameter S ugre & 
Square nf, wed LT. 


Suppoſe you (x: a C1 
diamerer ts to inches , or ro feet: 
and e6 this circle you Would finde 
the Circanfference , of the fide of a 
fquare equal, or inſcribed, or having 
any owe of the three, to finde the 
other thtee,do thus : 

Take the meaſure of rhe Circum- 
ference 


2M 
Eg 1s | 


- know, you (hall have your defire.. 


ES 4.428 
ference, Diameter , or either of thi 
ſquares, which is fir{t given, and ope 
the compaſles co the number of che 
given meaſure, in its reſpe&ive ſcale: 
the compaſſes ſo ſer, if you apply it in 
the ſcale whoſe number you would 


| Example. | 
Suppoſe a circle whoſe diameter is 
xo inches, and to it I would know tel 
Crreumference , take 10 out of the 
diameter ſcale, and in the Circam- 
ference ſcale ic ſhall reach to 31 42, 
and on the line of ſquare equal 8 86, 
and on ſquare inſcribed 4. 07. For 1l- 
luſtration ſake, note the figure, 


The uſe of the line to divide a circle wto 


- any number of parts. 


Take the Semidiameter, or Radius: 
of the circle berween your gompaſles,] 
and fit it over in fix and fix- of the} 
line of circles , then what nufnber of 
parts you would have , take off from 
chat point by the figure in the line of 
circles, and it ſhall divide.the circle 

" into 


— 
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into ſo many parts. As ſuppoſe T 
would have the former circle dtvided 
into nine parts , take the meaſure 
from the center to the clrcle as exa- 
ly as you can, fir that over in 6and 6, 
then take our 9g and 9, and that ſhall 
divide it into ſo many parts ; bur if 
you would eivide a wheel into any 
odde parts, as 55. 63. Or 49 parts, 
you ſhall finde ic an almoſt impoſſible 
thing , co rake a part ſo exatt thar in 
curning about ſo many times, ſhall 
not miſs ar laſt:to help which che parts 
the rule giverh (hall fic you exa& 
enough for all the odde parts, then 
the even will eafie be had by dividing, 
therefore uſually the rule 1s divided 
bur to 3o or 40-parrs. So that for.chis 
uſe. as the finding the fide of an 8 or 
10 ſquare piece, as the maſt of a ſhip, 
or a newel , or a poſt , this will very 
readily; and exactly.help you. - - 
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CHAP XVIII. 


The uſe of Mr. Whites rule , for the 
meaſuring of Timber and Board, 
either by rnches or foot meaſure, 


I. Nd firlt for ſuperficial or board 
meaſure , by the inches, the 
breadrh and lengrch being given in 
inches, and feet and parts, ſlide or 
ſet 12 6n any ane fide, ro the breadth 
in inches or parts on the other fide, 
chen juſt againſt che lengrh found on 
the firſt ade, where 12 was on the 
ſecond fids you ſhall have the con- 
rent in feet, and 1oths, or roo parts 
required. Which by the rules of re- 
duction by the foot meaſure, you may 
reduce to inches and 8 parts. 
Example. 
At three inches broad; and 20 foot 
long , you ſhall finde it ro be 5 foor 
juſt : bur at 9 inches broad, and the 
ſame lengchir will come to 1 1 foot 7 
xoth fere, or 8 inches, 
2. The 
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2. The breadth being given m mebes, 
to finde how many wmches m length . 
gors to make a fort of beard or flat 
meaſure, 

Set 12 on the firſt fide , to the 
breadth in inches on che ſecend fide, 
then look for 1 2 6n the ſecond fide, 
and rishc- againſt ic, on the firſt fide, 
is the number of inches , that goes ro 
make a foor Supethicial , at thar 
breadth. 

Example. 
At three inches broad you ſhall 
finde 48 inches ro make a foot, 


3. To work none ip lication on the ſiding, 
or Whates rule, 

Ser one on the fitſt fide, ro the mul- 
tiplicator - on the fecond fide, chen 
ſeek rhe multipiicand on rhe firſt, 
and right againſt it onthe ſecond, you 
ſhall Ende the produd. 


Example. 


If 9 be mulripfied by x6, you ſhall 
linde it to be 244. "Y 


4.Ts 
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4+. To work diviſion on the ſame rule. 


Ser the diviſor on the firſt fide to 
one on the ſecond , then the dividend 
on che.farſt, ſhall on the ſecond ſhew 
the quotient required, 

Example. 
If 144 be tobe divided by 16, you 
ſhall finde che quotient to be 9. 


2. To work the rule of 3 dirett. 


Ser the fi:lt cerm of che queſtion, 
ſoughr ot on the firtt line, to the (e- 
cond rerm on the other , (or ſecond 
line: ) chen the third re:m ſought on 
the firft line, righc againſt ic on the 
ſecond,you ſhall finde the fourth pro- 
portional term required. 

: | a; 

If x5yards, colt 375. 64, what 
colt 17 52 facit 42. Iod. 23 q for if 
you ſet.15 3 7 3 right againſt 374, then 
[ook for 17 onthe firſt line, (where 
x 55 was found, and right againſt ir on 

the ſecond line z 1s neer. 42 the fra- 
| &ions; 


SLEW 
&ions are all decimal”, and you muſt 
reduce them to proper fragions wk 
cordingl y | 
Te work, the rule of. Z reverſy. c. dx 
4.Set the firft rerm ſought our on the 
firit.line, to the iecond being of che 
ſame denomination or kind to the ſe- 
cond -line, or fide, Then ſeek the 
third term on the ſecond fide, and.on 
the firſt you ſhall have the anſwer re- 

quired. Example. 

5- If 300 maſons build an edifice in 
28 days, how many men muſt I have 
to perform. the ſame in fix days, the 
anſwer will be found to be 1400. 


6.To work the double rule of 3 dirett: 


This 1s done by two workings : AS 
thus for Example. 

If 112 l.or 1 C. weight , coſt 13 
pence the catralage for 2o miles, 
whar ſhall 6 C, colt, 100 miles ? Say 
firſt by che: rhird rule laſt mentioned, 
as 1 C. weight to 12, ſo is 6 C. 
weight to 72. pence , ſecondly ſay 
if 6 C, coft 72 pence or rather 
* 6 $S. 
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6s. for 20 miles > what ſhaff-roo N/ 
miles require? the anſwer is 3o s.forif 
you ſer 20 againſt 6. then right againſt 
x00 Is Zo, the anſwer required, 


The wfe of Mr. Whites rule in mieaſu- 
ring Timber round , or (quare, rhe 
ſquare or girt being grven th imehes, 
ad the length infeet wwll inches. 

' 1. The inches thar a piece of Timber 

1s ſquare, being given : to finde how 

much in length makes a foor of Tim- 
ber, look rhe number of inches ſquare 
on that fide of the Timber tine, which 

is numbred with fingle figures from 1 

to 12, and ſer it juſt againſt 100 on 

the other or ſecond fide, then right 
avainkt r2 at the lower, (or ſome 
times the upper) end, onthe firlt line, 

m the ſecond you have the number of 

feet and inches required, 

Example. Ar 4 Z inches ſquare, you 
muſt have 7 foot x inch 4 ro make a 
foot of Timber. But if it be above 12 
inches ſquare, then uſe che fixth Pro- 
blem of the 5th chapter of the Cr- 

penters 
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renters Rule , with the double figured 
ſide and Compaſles. 

2+ Burif ic be a round ſmooth ſick, 
of above 1-2 inches about , and tor 
you would know how much in lengrh 
- makes a tcue foot, 'then _—_ = 
te one at the beginaing of the dow- 
le figured fide , next your lefr hand, 
d the feet and inches abouc, counted 
, Þo che ocher fide, numbred with ſingle 
heures from x2 to 12 , then right 

aink three foor fix Z inches, inthe 
fogle figures fide nexc- the right hand, 
you have in the firſt fide che number 
of feer, and inches required. 
Example. Apicce of 1 2 inches about, 
requires 1 1 f 7 in: fere comake a foor. 
Again a piece of 1 5 inches abour,muſt 
have $ foot Lan inch in length, co 


make a foot of timber. 

3. Bur if you would have ic tobe 
equal ro the ſquare , made dy the 4th 
part of a line gire abour the piece, 
then inſtead of three foor 63 inches 
make uſe of four foot , and you ſhall 
[fave your deſire, 


4. The 
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4. The fide of a ſquare being viven 
in inches, and the lengrh in feer, to 
find the content of a piece of cimber, 
1f it be under 1 2 inches ſquare. then 
work thus : ſer 12 at the beginning 
or end of che righ: han4 (de, ro-the 
length countedon the other ſide,then 
rivhe againſt the inches ſquare on the 
right fide is the content onthe left (ide 

Example, At 30 foot long, & 9g in- 
ches (quare,you ſhall find 16 foof 11 
Inches for the working this queſtion, 
12 at the end muſt be uſed, 

Bur if it be above 1 2 inches ſquare, 
then ſer one at the beginning , or 10 
at tne end of che right han1 lide , to 
the length counted on the 0: her de, 
rhen the number of inches or rather 
feet and inches, coun-ed on the firſt 
fide, ſhall ſkew on the- ſecond the 
feet and parts required. 

Example. At x f. 6 inch. ſquare,and 


30 foot long, you {hall finde 67 feet 


and abour a 4. | 

5- To mealure a round piece by 
having the length, and the number of 
inches 
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inches about, being a ſmooth piece, 
and co meaſure true, and juſt meaſure, 
then proceed thus : Vs 

Ser 3 £.6 3 inches on the right ſide, 
rothe length on che other fide, then 
the fer and inches abour, on the firfl 
fide, ſhall ſhew on the ſecond or left, 
the content required, As at 20 inches 
abour, and 20 foor long, the content 
will be found co be about 4 foot 5 
inches. 

Bur if you give the uſual allowance, 
” that is made by dupling the Bring 4 
PYrimes, chat gicrs thepiece :'then you 
muſt ſet 4 foot on the right fide, ro 
the length on the other, thenat.x | 
foot $ inches about , the laſt example | 
you ſhall finde but three fobr 6 
inches. 

6.1 aſtly, if che rule be made fit for 
foor mea:ure, onely then the point of 
; [22 1s alcogerher negle&ed, and one 

. Jonely made uſe'of as a Rancing num- 
der : and che'poinr at'three foor 6% 
Will be ar three foor- 5.4 parts, and rhe 
four will be the ſame , and the ſame 
dire&ions 
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direAions in every reſpe&, ſerve th: 
turn. And becauſe I call ic Mr, #4 
rule, being the contriver there, ac: 
cording to feet and inches, I hay 
therefore firted. theſe direAions as 
cordingly, and there are ſufficient: 
the ingenious praRitioner. 
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CHAP. XIX, 
Certain Propoſitiens to finde the how 


and the Azimnth, by the lives outl 
Setter, 


PROP, bd 


Fs the latitude, and comp 
ments. of the declination , 
Suns altitude , and the hou. fre 
noan,, to finde the. Suns Azimuch ,.of ,, 
chat clma. = al: 
"Take che.right ſine. of che comply}. 
ment of the Suns altitude, and mail} - 
iva parallel fine, in the fine of o,. 
hour from, noon, (counting. 1 5 degref,. 
for- an. hour, and-1 degree for fo. 
minutes) counted from the _ 


fre 
in 
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The Seer ſo ler , take the- right. 
ſine of che complemeng of the decli- 
nation , and carry it parallel.ill the 
| compaſſes Ray.in. like. lines-,, and the 
fine wherein they Ray ſhall be the line 
Y of che- Azimuth required. 
| Or elſe thus;: 
Take.the-right fine of the: decli- 
oj nation., make ic a parallel- in che 
coline of -the. Suns alritude, then cake 
the parallel fine of the hour from 
noon, and it ſhall be the latteral or 
T right ſine of, che- Azimuch from the 
ſourh required. If. it be berween fix 
inthe morning, and Gar nighe; or 
from the _— ir. be before. or after 
Py ios.: and ſolikewiſe.is the Azimuch. 
| PRO P. 2% 
Having the Azimugh-frem ſouch or 
»'Y norch , ebe- complement of the-Suns 
" ugh, anddeclinatiens to findeche 


L Take cbe.larteral , or right. fmeof 
- "Fthe complement.of the Suns alticude, 
Amake.it apa: :ltel inthe coline of. the: 
Toldeclipations che ſecorſoſert,ake os 

ns 
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the paraſlel fine of the Azimuth, and 
meaſu'e ir from the center , and it 
ſhall reach: ro the righr line of the 
hour from noon required. Or elſe as D; 
before. [a 

AS the right fine of che comple- 
ment of che Suns declination: is ro fr; 
the parallel (ine of che Azimuth,” ſo is 
the righr ſine of coaltitude, to the fly 
parallel fine of the hour- from noon, 
counting as before. 

PROP. 

- Having the complements of che la- 
eicude, Suns altitude , and declina- 
tion .to finde the Suns Azimuth from 
the norchparc of the horizon. 

x. Ficlt of the complement of the 
* laticude, and Suns preſent alcicude 
fine che difference. 

*And ſecondly count it 6n the lite ' 
of ſinesfrom go toward the center. 

3. Take the diſtance from thence, 
to rhe fine of the Suns declination ; 
bur note when che laricude and decli- 
nation-differ , as in winrer you'muſt 
count the dechnation beyond the cen- 
cers 


I x31 | 
rer, and you muſt call it the Suns di- 
tance from the pole. 

4. Fourrhly , make that diſtance a 
parallel fine inthe complement of che 
latitudes 

5- Fifthly, then rake out the pas 
rallel fine of go. 

6. And fixthly , make ic a paralle 


fine 1n the coalticude. | 


7. Seventhly,chen the ſeorſo ſer, 


take out parallel, Radius, Or fine of 


0. 
f And eighthly , meaſure it on the 
line of fines from 9o towards, (and if 
eed be beyond) the center + and ir 
ſhall reach to the verſed fine of the 
Suns Azimuth from the north , or if 
you count the orher way from the 
outh, note that in working of theſe, 
f the line of fines be coo big , -then 
you have two or three ſmaller fines 
On the rule, where on co begin and 
end the work, 


G Exam- 


— 
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Example, 


Latitude 51. 32, Declination 14 
30, Alticude 48:1 2, you ſhall fink 
the Azimuth 'ro. be 130 from h 


North, or 5o from the South, 
"OP. 4 - 
Having the complements of the | 
titude and decimation ,. or Suns di 
ance from the Pole , and the Su 
alricude given, ro finde the hour fro 
Eaſt or Weſt, or elſe from noon, 
x- Firft of the complement of th 
{laticude;, and Suns diftancefrom t 
Pole, finde che difference. 
x. Count this from the fine of g 
toward the center. 
3. Take the diſtance from rhena 
to the fine of che Suns alticude;: 
| 44: Make thardiflance a parallel fn 


. - 6f the complement of the/laricude. 


Fs. Take out the parallel fine of 5 
,and 
6. Make that a parallel fine 1n c! 
codeclination, then 
5. Take out che parallel fins « 
90 again, and 
8. Mei 
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8, Meaſure it from the fine of go 


coward the center, and it ſhall ſhew 
A rhe verſed fine of the hour from the 
T Norch , or the fine of the hour from 


Eaſt or Weſt ; or 1f you reckon from 
go, the hour from noon required. 
Example. 

Latitude 51. 32, Declination 
Notth 20, 14, Altitude 5o. 55, you 
ſhall finde che hour from the North 
to be 10 houres, or 10 a clock inthe 


Y forenoon , or 4 hours paſt 6, or two 


ſhorr of noon, according to each pro- 
per reckoning, 


PROP.s. 
Having the lacirude , the comple- 
mene of the Suns declinatign, rhe 


© Suns preſent alcitude, and Meridian 


—_— for that day , to finde-the 
our, 

Make the lateral ſecant of the la- 
titude , aparallel fine in the codecli- 
nation, then take the diſtance from 
the Suns Meridian altitude , ro his 
preſent altitude, and lay-it from the 

G 2 center 


——  — 
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cer on both fides of the line of fines, 
and cake the parallel diftance berween 
thoſe ewo points, and meaſure ir from 
90 ON a line-of fines, of rhe ſame 
Radius che ſecants be, (as the ſm 
adjoyning fine 1s,) and ir ſtall (hey 
the verſed fine of che hour from noon, P 
or the right ſine before or after 6, to- : 
wards-noon or night. 

PROP.s6, 

Having the Latirude, Declination, 
and Suns Alticude, to finJe the Suns 
Azimuth, 

Take the latteral ſecant of the lz- 
ticude , and make ir a parallel in the 
complement of the Alricude : 

Then take the diſtance , , herweet 
complements, of th 


the perf 
Ds ndalticude, (wr | 
bf - ; 


the Suns declination , and layt 
rom the center on the line of fines 
char parallel diſtance raken, and me: 
ſured on the fines (of the ſame Rad: 
us the ſecant,was) from go,ſhall ſhef 
the verſed fine of the Azimuth frot 

ngon. 
But 


"] 89 

But if the ſum of. che colacitude, 
and coalritude exceed go, then rake 
the exceſs above go, out of the n..- 
tural fine from the center roward go, 
and add rhar to the fine of the Suns 
declination towards 90, and then the 
parallel diſtance between thoſe co 
points, ſhall be che Azimuth required, 
from noon, 

But when the laticude and decli- 
nation are unlke, as with us (in the 
northern parts) in winter, then you 
mult take the declination our of the 
exceſs, or the leſſer out of the greater, 
and lay the reſt from the center, and 
the parallel diſtance, ſhall be verſed 
fine of the Azimuth from noon. 

Example. 

Ar 18 15 altitude, latitude 51 32, 
declination 13 1 5 South. 

The ſum of the colatitude ; and the 
coalritude is 109. 37, then count the 
center for go, the right fine of 10 for 
a 100 and x9 for x09,and 37 minutes 
forwarder , there ſer the point of rhe 
Compaſſes, then take from rhence to 
G3 the 
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the right fine of thedeclination , and 
lay this diſtance from che center on 
the line of fines, and the parallel 
ſpace berween, is the verſed fine of 
the Azimuth required, 

PROP. 7. 

Having the length of the ſhaddow 
of any obje Randing perpendicular, 
- and the length of that objeR, to finde 
rhe alricude. 

Take the Tangent of 45, and make 
Ic a parallel in the length of the ſhad- 
dow in the line of lines , then the pa- 
rallel ditance between the length of 
the obje& that caſts the ſhaddow, 
raken from che line of lines, and mea- 
ſured on the line of rangents from the 
center, ſhall reach to the Suns altitude 
required. 


Example. 

If the obje& be 4o parts long, and 
the ſhaddow 80 parts, the altitude 
will be found ro be 26: 35. Bur if 
you have the altitude , and ſhaddow, 
and would know the height of che 
objeR, then work thus: 


Take 
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Take the lengrh of the ſhaddow 
our of the line of lines , or any other 
equal pars, and make tt aparallel 
of | cangent of 45., then take our the 
parallel rangent of che Suns alcicude, 
and meaſure ic on the line of lines, 
w i (or the (1me equal parts. ) and tc ſhall 
r, | ſhew the length of che obje& har 
ſe | cauſed the ſhaddow : che ſame rule 
doth ſerve in txking of alticudes by 
e || the rule, as inthe x8 chapter,acconn- 
- | ting cha meaſure from the Ration to 
- | the objeR,the length of che ſhaddow, 
f | andthe Suns alcitude,the angle ar che _ 
, | baſe, 
< PROP. 8. 
; To finde the Suns riſing and ſetting 
> | in any latitude. 

Take the lr teral cotangent of the 
latirude , make ir a parallel in che 
fines of go and go, then rake the: 
latteral rangenr of the Suns declina- 
tion, and carry it parallel in rhe fines 
eill ir ay in hike fines, thar fine ſhall 
be the aſentional difference berween 
fix, and the time of riſing before. or 
G 4 after. 
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afrer 6, counting 15 degrees to an 
hour, 


P ROP. g. 
To finde the Amplitude iz any latitude. 


Take the latteral fine of go, and 
make ita parallel in rhe cofine of the 
latitude; then ehe parallel fine of che 
declination , taken and meaſured in 
che line of fines framthe center,ſhall 
ave the amplitude required, 


PROP. 10. 
To finde the Suns height at ſix in any 
part us 


Take the lateral or right fine of 
the declination , and make it a parat- 
lel in the fine of go, then take our 
the parallel fine of the laticude , ,and 
meaſure 1c in the line of fines from the 
center, and it ſhall reach to the alti- 
cude required. 

Note in working of any of theſe 
Propeficions, if the lines drawn from 
the center, prove too large for your 
Compaſſes, or to make a parallel fine 
er 
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an | or Tangent co a ſmall number of de- 


cre2s, then you may uſe the ſmaller 
ſine or tangent adjoyning , that 1s ſet 
on the Rule , and it will anſwer your 
celi;e, And note alſo 1n theſe Pro- 
policions, the word r:ght , or latteral 
ſine Or taugent, ls co be caken righe on 
from the cencer or beginning of che 
fines of (ines, or cangents ; and the 
word parallel always acroſs from one 
tes to the oc her. 


& CT TT” 
To finde the Suns height at any time, 
In any latitude. 

As the right Sine of 99, 

Is to the parallel cotangent of the I4- 

tituds : | 

So 44 the latteral or right Sine of the 

hour frem 6, 

To the parallel tangent of a fourth ark; 
which you muſt ſubtira& from the ſuns 
diſtance from the Pole , and note the 
difference, Then, | 

As the right of the latitude, 

Tethe parallel coſme of the fourth ark: 

Gg | 
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So & the parallel coſine of the remainder, 

To the Iatteral fine of the Altitude re- 
quired, | 


PROP. 23. 
To finde when the Sun ſhall come to 
duc Eaſt, or weſt. 

Take the rangent of the laticude 
| from rhe ſmaller rangents , make it a 
parallel inthe Sine of go, then take 
the latteral rangent of the ceclina- 
tion from the ſmaller rangents , and 
carry ir-perallel inthe Sines,ll i tay 
in like Sines, and that Sine (hall be 
the Sine of the hour required from 6. 


| PROP. 13. 
To finde the Suns Altitude at Eaſt 
Or Wiff (or Vertical Circh.) 
' Ms the latteral fine of declination, 
Is to th: parattel fue of the latitude : 
Sou» the parallel fine of go, _ 
To the lateral ſine of the Altitude 


bg equire 4. 


P ROP: 
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PROP: 14. 

To finde the Stiles height im uprighe 
declining Dials. 

As the right St: e of the complement 
of the latitude, 
To the parallel ſine of go : 

o Ss the parallel ſire complenzent of the 

Plains declination, 


a 

2 To the right fine of the Stiles elevation 
1 

4 


F&A@O7. © 
To finde the Sublliles diftance from 
che Meridian. 
As the lateral tangent of thecolatitudey 
To the parallel fine of 90: 
So the parallel [ne of the declination, 
To the latteral tangent of the Subſile 
from the Merigian. | 


.. PROP. eo, | 
To finde:the Inclination of Me- 
: > Actans; © 6 5 
4s the lateval tangent ro title 
nation, 


To the parallel ſine FL, 


Se 
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So s the parallel fb of the latitude, 


To the latteral corengent is the ok "Hd 
nation of Meridians. ro 
e 
| PRO P. 17. F 
To finde the hours diſtance from the | in 
SubUle in all Plains. & 
As the latteral tangent of the hour | «© 
a from the proper A1 eridian, fl 
'% To the parallel ſine of yo : v 
Ss ts the parallel fine of the Stlerele- 
vation, & 
To the latteral tangeit of the hour 
from the ſwbſiile. 
PROP. 18. 


To finde the Angle of 6 from t 2, 
in ere Decliners. 
 Asthe latteral tangent of the comple- 

ment of the latitude, 

To the parallel ſine of the declination 
of the Plain : j 

So % the parallel fine of 90: | 

To the laticrdl. tangent *. ins A gh 
between 12 and 6. 


Thus 
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Thus you ſee the natural Sines and 
Tangents on the Se&or, may be uſed 
to operate any of the Canons that is 
pe: formed by Logartchms, or the ar- 
rificial Sines and Tangents, by chang- 
ing the terms from the firſt to the 
third, and the ſecond to the firſt, and 
the third to the ſecond,and the fourth 
muſt alway: be 'the fourth, in both 
workings being the cer.n required. 


CHAP. XX. 


A brief del, cription , aud A ſhoyt touch 
of the uſe of the Serpentime-line,, or 
Numbers, Sines, T angents, and ver- 
ſed fine contrived in five (or rather 
I5) try. 


1.T Iſt next the center 1s two cir- 
cles divided one into 60, the 
other into -100 parts, for the re- 
ducing of minutes co. 160 parts, and 

FRE COmmrary: _ TO 
2, You have in: ſeven turnes two 
wn pricks,and five 1g divifions, the firlk 
| Radius 


r3 

Radius of che lines(of Fangents being 
neer the matter, alike to the firlt 
three degrees,) endings at five degrees 

and 44 minures, | 
3. Thirdly, you have in 5 turns the 
lines of numbers, fines, Tangents, in 
three margents in divifiors, and the 
line of verſed fines in pricks , under 
the line of Targents, according t9 
Mr. Gnters cro's aff : the fines and 
Tangen:s beginning at 5 degrees, 
and 44 minutes where the ocher 
ended , and proceeding to go in the 
fines, and 45 inthe Tangencs. And 
the lin2 of numbers beginning at 10, 
and proceeding to 100,being one en- 
tire Radius, and graduated Into as 
many diviſions as the largeneſs of the 
inſtrument will admir, being from x0 
to50Into 5oparts, and from 59 to 
roo into 20 parts in one unit of -in- 
creafe , but the Tangents are divided 
into (ingle. minutes from rhe begin- 
ning to the end, both 1 the f ; 
fecond, and third Radinfſes, and the 
ines inco minutes ;* 'alfo' from 30 
Mlnurces. 


' 


TS pron 
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(# 


eee — EY _SG 


[ 135 ] 
minutes to 40 degrees , and from 4© 


to060, Into every-cwo minutes, and 
from 60 ro $0 inevery 5th 'minute, 
and from $0 to $5 every roth, and 
the reſt as many as can be well diſco- 
vered. 

The verſed fines are ſer after the 
manner of Mr. Gwnters Croſs-ſtaff, 
and divided in:o every 1oth minutes 
beginning art o, and proceeding ro 
155 going backwards under the line 
of Tangents, 

4- Fourchly , beyond the Tangenr 
of 45 in one lingle line , for one turn 
1s the ſecants ro 5 1 degrees, being no- 
thing elſe bur the fines reiterated 
beyond go. 

5. Fifrhly,you have the line of Tan- 
ents beyond 45 , in 5 turnes to 85 
degrees, whereby all trouble of back» 
ward working is avoided. 

6. Sixthly , you have in one circle 
the 1$0 degrees of 2 Semicircle, and 
alſo a line of natural fines, for finding 
of differences in fines, for finding hour 
and Azimuth, 

: 7. SC= 
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7. Sevenchly, next the verge or 
outermoſt edge 1s a line of equal 


parts to ger the Logaiihm of ,any' 


number, or the Logacichm fine and 
Tangent of any ark or angle to four 
figures beſides the carraQteriftick, 

8. Eightly and liftly, in che ſpace 
place berw2en the ending of the mid- 
dle five turnes, an4+ one half of the 
Circle a:c three prickr lines firred for 
redudton. The uppermolt being for 
ſh:llings, pence, and farcthinge. The 
nexc for poun.s,and ounces,an{ quar- 
rers of ſmall Averdupaies wetghr. 
The Tait for pounds, (hillinzs, and 
pence, ani tobe uſed thus : Tf you 
would reduce 16 s. 3 d. 2 q. toa 
decimal fradtion, lay the haic or edge 
of on? of the legs of the index on 16. 
33 in the line of I, s. d. and the hair 
thall cut on the equal parts 81 16, 
and the contrary , 1f you have a deci- 
mal fraAton, and would reduce itto a 
proper-fra&ion, the like may you do 
for ſhiſlings, and pence, and pounds, 
and ounces. 

The 
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The uſes of the lines follow, 
As to the uſe of theſe lines, I ſhall 
in this place ſay burlictle, and that 
for two reaſons. Firſt , becauſe this 
inftrumenr is ſo contrived , that the 
uſe is ſooner. learned then any other, 
I ſpeak as to the manner , and way of 
uſing ir, becauſe by means of firſt, ſe- 
cond,and third radiufles, in lines and 
Tangents , the work is always righs 
on, one way or ether, according to 
the Canon whatſoever itbe, In any 
book chat treats of che Logarichms, as 


' Gunter,\ Wells, Oughtred, Norwood, or 


ochers , as in Oxghtred from page 62 
tO 107. F 
Secondly, and more eſpecially, be- 
cauſe the more accurate , and large 
handling thereof is more then promi- 
ſed, if not already performed by more 
abler pens, and a large manuſcript 
thereof by my- Swes meanes , provi- 
ded many years ago, though to this 
day nor extant In print ; ſo for his 
ſake I claiming my intreſt therein, 
make bold to preſent you with theſe 
few 


2 mW 4: 
few lines, 11 order co the uſe of them: 
And f-\t noe, 

:. Waich ſoever of che twolegs is 
ſet to the firſt term in the que{tion, 
chat I call che firft leg always, and 
che other being ſe: tothe ſecond term, 
I call the ſecond leg. 

2+ Secondly , if one be the firſt or 
ſecond term , then for che berrer ſer- 
ting the index exatly,you may ſec it 
co 100, for the error 1s like to be the 
teaſt neereſt ehe circumference. 

3- Thirdly, be ſure you keep a true 
account of the number of turnes be- 
eween the firſt and ſecond cerm. 

4+ Fourthly ,, obſerve which way 
you move, from the firſt co rhe ſecon1 
term. To keep the like from the third 
co the fourth, exept in th2 back rule 

.of three, and inſuch c2ſes as che Ca- 
non requires the corrrary, 

5- Fifthly in multtvlicarion, one 1s 
always the firſt term, and the mult1- 
plycator or mnletplycand the ſecond, 
and -the produc always the fourrh. 
Alſo note chat in multiplycation rhe 
pro- 
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produ& of two numbers mulcipſyed, 
ſhall be in as many places as both the 
multiplycator , and multiplycand , 
except the le: ſt of them , be leſs then 
the two firſt figures of the produg; 
moreover, for your more certain aſ- 
ſinging of the two laft figures of four 
or fix, which 1s as many as you can ſee 
on this inftrumenr, mnlciply the two 
laſt in your minde,. and the produ& 
ſhall be che figure, as in page 28 of 
the Carpenters Rule. 

6. In diviſion, the mulriplicator ts 
always the firſt cerm , and one rhe ſe- 
cond, rhe dividen] the third, and rhe 
quortent the fourth ; alſo che quotient 
ſhall have as many figures as the dt- 
vidend hath more rhen the diviſor, 
except the firft figures of the diviſor 
be greater then the dividends, then tx 
ſhall have one leſ*s. Alſo notre, the 
fraction after divifion, is a decimal 
fraRion, and to be reduced as before: 

7.. Note carefully whether the 
fourth proportional ought ro be a 


greater or aleſs, and reſolve accor- 
dingly, 
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dingly, and note if one cometh be- 
rween the chird and fourth term, then 
muſt che fourth be raiſed a Radius or 
a figure more , and be careful ro ſer 
the hairs exaRly over che part repre- 
ſentingthe number or minutes of any 
degree. 

8. Always in dire& proportion, 


and Aſtronomical calculation, ſer the: 


ficit leg tothe firſt cerm, andthe ſe- 


cond leg to the ſecond rerm, and note 


how many circles 1s between, then ſer 
the firſt leg to the third term, and 
right under the ſecond leg, the ſame 
way, and. ſo many turnes berweerr the 
chird and fourth, is always the fourth 
rerm required. _ 

Example, 

As.1,t0 47, (o Is 240, to 11280: 
As the fine of go, to 51 degrees 3o 
minutes, {o is the fine of $0 to 50.26. 
And ſo of all other queſtions accor- 
ding to their reſpe&ive Canons by 
the Logarichms in other books as in 
Mr. Owghtreds Circles of Porporttons, 
from page 63 to 107, and others. | 
here 


fo 
p< ak 


e* 


Ce Dow oy on Vx mm Y® _- 
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Here followerh the working of cer- 


tain Propoſitions by the Serpentine- 


line. 

Thoſe that I (hall inſert, are onely 
to ſhew the manner of working , and 
knowing of that once, all che Canons 
for all manner of queſtions, eirher in 
Arichmetick, Geometry, Navigation, 
or Aſtronomy, by any ether Aurhor, 
as Mr.Gunter, Mr.Oughtred, Mr Winds 

ate, Mr, Norwood, or others, may 
de ſpeedily reſolved , and as exactly 
as by the Tables, if the inſtrument be 
well and iruly made. And firſt for 
the hour, according to Gamer. 


PROP. x. 
Having the Latitude , Declina- 
tion, and the Suns Altitude, to 
finde the howr. 


Add the complement of the alticude, 
the complement of the Suns preſent 
altirude, and the diftance of the Sun, 
from the elevared Pole together, and 
nore cheir ſum, and half ſum, and find 
the difference berween their half _ 
an 
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and the complemenc of the Suns pre- 
ſenc altitude, then work thus : for 36 
42 degrees high, at 23. 32 declina- 
cton, lat.5r. 32, | | 

Lay the firſt leg, v:z. that next your 
right hand being here moſt conveni- 
ent, on the Sine of go, keeping that 
fixed there, lay che other leg to the 

cofine of the latitude, wiz. 38. 28. 
and note the turns between , which 
here is none between, bur it is found 
in the next over it, then ſer the firſt 

leg to the Sine of 66, 28, the ſuns di- 
tance from the Pole, and in the cir- 
cle jaſt over it you ſhall have che 
Sine of 34. 47. for the fourth Ark or 
Sine. 


Then in the ſecond Operation. 


Set the firft or left leg to the fine of 
34- 47. of the fourch Sine laſt found, 
then keeping thar fixed rhere, ſer the 
other leg tothe Sine of che half ſum, 
v2. 79. 37: then remove the firſt leg 
to the Sine of the difference berween 
che half ſum, and the coalticude, viz. 
25» 
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25. 49. and then in the next circle, 
the other leg ſhall ſhew the Sine'of 
48. 34+ Whoſe balf' diſtance toward 
go, being found by the Scale of Lo- 
ozrictms on :he outermoſt circle, will 
diſcover the Sine of an Ark , Whole 
complement being doubled, and rurn- 
ed into time (by counting 1 5 degrees 
to an hour ) will give the hour requie 
red ; bur by help of the verſed Sines 
all chis trouble is ſaved ; for when 
the index or ſecond leg cuts the Sine 
of 48. 34. ar-che ſame inſtant ir cuts 
the verſed Sine of 60, the hour from 
noon required, being 8 in the morn- 
ing, or 4 In the afternoon, at 23. 32. 
of declination, in the latituce of 
Fi+ 32. 


PROF, 3% 


To work the ſame another way, ac” 
cording to Mr. Collns. 


The 
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The Latitude and Declination given, 


to finde the Suns height at 6 a clock, 
Dec, 23.31. Lat, 51. 32. 


Lay the lefr leg on the Sine of go, 
and the orher co the Sine of 23. 32, 
and you ſhall finde one turn between 
upwards, then the firſt leg laid on the 
Sine of the laticude 5r, 32, the 6- 
ther leg ſhall ſhew the Sine of 18. 3. 
(in the ſecond circle above 521, 32.) 
For the Suns height ar 6 required, and 
this 1s fixed for one day. 

Then in ſummer rime, or north de- 
clinarions, by help of the line of na- 
rural fines, in the ſecond line , finde 
che difference berween the Suns pre- 
ſent alticude, and the latitude ar 6, 
but in Winter or Seuchern (ſigns or) 
declinations,addrhe rwo altitudes to- 
oerher, in this manner, Lay one leg 
of the index to the natural fine of the 
alcicude at 6, and the other to the 
alritude propoſed, the rwo legs ſo ſer, 
bring one of them (viz the right) to 
che deginning of the line of- natural 


fines | 


—— 
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[mes , and the ocher thall Ray atthe 
difference required , bur 1n Wincec 
ſer one leg co the beginning of che 


fines, and open che other -to che 


height at 6,0r rather depreſſion under 
che Horizon at 6 , (which is all one 
at like declinations, North and South) 
then ſec che firſt leg to the preſent al- 
ticude of che Sun, and che other ſhall 
ſhew the Sine of the ſum of both ad- 
ded rogether ; which ſum or differ- 
ence is thus to be uſed : 

Lay the left leg co che Coline of 
the declination, and the other to the 
ſecant of the latitude , counted be- 
yond 90,as far as the ſecant of 9, 40; 
or rather lay the left leg on the Co- 
line of the latitude , and the other to 
the ſecanc of the ſuns declination; 
then the firſt leg laid on the fine of 
the ſum in winter, or difference in 
ſummer , ſhall cauſe the other leg to 
fall on ghe line of che hour from 6, 
toward noon in winter and ſummer, 
except the altitude in ſummer be leſs 
then che alticude ar 6, then ir is the 
H hour 


- - = - 
_— OS vw. I hy: 
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hour from 6, roward mid-night. 


P ROP. 3. 


Having the latitude, Suns altitude and 
declination , to finde the Suns Azi- 
wHth from eaſt or weft. Lar. Fl. 32: 
Dechn. 23. 30. Alt, 49 56. 


Firſt you muſt ger the Suns alricude, 
er depreſſion in che vertical Circle by 
this Cannon. Lay the firſt leg ro the 
fine of the laticude , and the ſecond 
£a-the fine of go, and you ſhall tinde 
them both ro be on the ſame line,chen 
che: firft leg laid on the fine of the de- 
clination, ſhall cauſe rhe ſecond (be- 
ing carried with the firſt, wichout mo- 
vingthe Angle firlt ſer) co fall on rhe 
fine of 3o. 39. the Suns altitude in 
the Vertical Circle ; with which you 
muſt do, as you did before with the 
alritude at 6, and the preſen: altt- 
tude, to finde rhe ſum and dufference 
by help of the line of natural Tan- 
vents, then this proportion holds. 

- Lay the firſt legro rhe coſine of che 
Al- 
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Altitude, (by counting the Alcitude 
from 20) and the ſecond leg a the. 
tangent of the latitude, and obſerve 
which way, and the turns berween 
then the firſt leg removed and laid ro 
the ſine of the ſum (before found) 
in Winter, or the difference in ſum- 
mer, ſhall cauſe the ſecond leg rofall 


on the fine of the Azimuth. of the 
Snn, fromeaſt or welt roward noon, 
if winter; and alſo in ſummer, when 
the Suns alticude is more than his al- 
titude at the Vertical Circle ;, but if 
leſs from the eaſt or welt , toward 
north or mid-night meridian : Thus 
in our Example , it will be found to 
be che fine of 3o degrees, or 60 from 
the ſouth , che fine of the difference. 
being found tobe 14. 49. _ 


PROP. 4 
To firde the Azimwth , according to 
Mr. Gunter, by having the Lati- 
tude, Sins Altitude , and Declina- 
tion g1VeR. | 
Firſt by the. Suns declination ger his 
H 2 di- 
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diſtance from che-Pole, which in ſum- 
mer or North declinacions, 1s always 
rhe complemenr of the declination, 
(likewiſe in ſouth lacicudes,and ſourh 
declinattons ) bur when the laticude 
and declination is unlike , then you 
mufſt adde go to the declination, and 
che ſum 1s the diſtance from the ele- 
vated Pole. Having found the di- 
ance from che Pole, adde that and 
the complement of the laticude, and 
Suns alcirude togerher, finde the dif- 
ference between their half ſum, and 
the Suns diſtance from the Pole,then 
the proportion will be thus, as in this 
Example : 13 Declination, 41.53. 
Alc. Lat. 51.32. 

Lay one leg on the fine of go, and 
the other to the fine of 38,28, being 
ſo ſer, remove the fir{t leg co the fine 
complement of the altitude 48. 07. 
and the ſecond legs ſhall fall ona 
fourth ſine, which will be found to 
be 27. 36. then ſer. the firſt or lefe 
legro 27. 36. the fourth fine , and 
the ſecond ro 81, 47: the line of on 


{149 

half ſum, chen removing the firſt leg 
ro the"tine of the difference, ſhall 
cauſe the ſecond to ſnew twocireles 
lower, the verſed tine of 130 ,. the 
Azimuth required,being counted from 
the North part of the horizon, whoſe 
complement to 1 $6 from rhe South is 
50 degrees, | 


Two other C anons to finde the hour of 
the day, and Azimuth of the Sun, 
by one operation , by help of the na- 
tural fines: and firſt for the hour, 

Having the lacitude, rhe Suns Merl- 
dian, and preſent alcirude, and declt- 
nation, to finde the hour from noon. 

Firſt lay one leg to the Meridian 
alritude , in the line of natural fines, 
and rhe other to the fine of rhe altt- 
ende in the ſame line , then bang che 
right leg to the beginning of rhe hne 
of times, and the other i}-11] ſhes 

difference, which ditfterence you 5:11 

keep. 

Then lay one leg cn the cofir 
the declination, and rhe othc: '- 
H 3 lecanc 
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ſecant of the latitnde , and note the 
turnes between, or rather lay the firſt 
leg to the cofine of the laritude, and 
the other to the ſecan: of the decl1- 
nation , then the legs being ſo ſer, 
bring the firft or left leg ro the 
fine of the difference firſt found, and 
the other leg ſhall ſhew the verſed 
fine of the hour from noon, if the ver« 


ſed fines had been ſer thus. e. che 


verſed fine of go , againſt the fine of 
90, a$ In ſome inſtruments it is : Buc 
to remedy this defeR, do thus : keep 


theright leg there, and open the 0- 
ther to che verſed fine of ©. or fine af 


go, and note the turnes between, 
then lay the leg chat was on the fine 
of 90, (or verſed fine of o, ) to the 
verſed fine of go , and the other leg 
ſhall ſhevv the verſed fine of che hour 
from noon, counting from go. 

E x ample. 

Ar 45 13 degrees altitude, decli- 
nation North 23 32. latitude 51 32, 
the Meridian alcicude is 62 , (being 
found by adding colatitude, and de- 
clina+ 


wn SLI00 
clination rogether , and in ſouthern 
declinations by ſubſtra&ion. ) Then 
rhe nacural ſine of 45.42, takenfrom 
62,'(hall be th2 fine of 9. 38. then 
as the coultne of the latirude 38. 28, 
is ro the ſecan: of declination 23.32, 
{01s the fine of g. 28. ro rhe (fine of 
7. 05) or verſed flac of 45, if they 
were placed and numbred, asin (5me 
inſtruments they be : but cohelp ir in 
this, ſay : as the verſed fine of o, is to 
the verſes of 114. 26, ſois the ver- 
ſed fine of go, to the verſed fine of 
I 3 5, whoſe complement ro 180 1s the 
angle or hour from noon required, 


Secondly, for the Suns Azimurh, 


Having the latitude, declination , and 
S#ns altitude, to finde the Azimuth 
from South or North. 


Firſt add the comolements of the 
coaltirude and colwitude togerher, 
then if the ſum be under go, rakethe 
diftance between the cofine of ir, and 
the fine of the declination, 1n the line 


H 4 of | 


4 
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of natural fines, and meaſure ic in the 
line of fines from the beginning, and 
x ſhall give the ſine of the difference; 
bur if the ſum exceed go, then when 
the laticude and declination is alike, 
add the exceſs to rhe declination; bur 
if contrary ſubltra& one out of other, 
and meaſuring the ſum or remainder 
from the beginning of the fines, you 
have the difference which you mufi 
keep. 

Then lay the firſt or left leg to the 
coſine, of the alcitude, and the ſecond 
eo the ſecant of the laticude, or elſe 
lay the firſt to the coſine of rhe lati- 
tude, and the other to the ſecant of 
the alcitude , and note the turnes be- 
eween, then lay the firſt leg tothe 
fine of the difference before found, 
and che. other ſhall ſhew the verſed 
fine of the Azimuth from noon re- 
quired , if the verſed fines be ſer as 
before is expreſſed, that is to ſay go 
of right lines,” and verſed fines toge- 
ther, and numbred forwards as the 


fines be : bur in the uſe of this inſtru« 


ment, 


53 
ment, the remedy aforeſaid ſupplyerh 
the defeR. 
Example. 

At 10.19. alticude, 23.32. declt- 
nation, 51. 32. lacitude, to, finde-the 
Azimuth, 

The ſum of the coaltirude and co 
latitude 1s 118.09, the exceſs above 
go, Witlt right ſine of declination ad- 
ded is 66. 30, found by natural fines, 
then ſay, As the coſine of latirude, to 
the ſecant of altitude , ſo 1s the fine 
of the difference 60.30, to rhe verſed 
fine of the Azimuth , bur here ro the 
verſed fine of an ark beyond Radius 
unknown,then as the verſed fine of o, 
to that ark,ſo ts the verſed fine of go, 
tothe ver.lineof 60,the azimuth from 
noon, whoſe complement to 180, 1s 
125 the Azimuth from Sonth re- 


quired. 


Having been ſo large in theſe, 1 
ſhall in the ref contract my ſelf-as to 
the repetition , and onely- give the 
Canon for the propoſitions following, 
the way of working being the ſame in 

| Hs all 
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all other, as in theſe before rehearſed, 
and note alſo whac is ro be done by 
che Serpentine-line, is to be done by 
the three ſame lines of numbers, fines 
and Tangents on the edge of the 
SeFor , by altering the term leg, to 
eo the point of the Compaſſes. The 
Canons follow. 


PROP 4. 

Having latitude , declination, and 
nour given , to finde the Suns alti- 
rude at that hour or quarter. 

And firſt for the hour of 6. 

A's the fine of go, 

To the ſine of the latitwde 51.30: 

S# s the fine of the declination 23. 30, 

To the ſine of the altitude at 6. 18, 13, 

Secondly, for all hours in the Equi- 
noQlal, 

As the Radins or fpntof go, to the c6- 
fone of the batitnde 51.32 : ſou the 
Sweof the Suns difl ance from 6 (in 

hoyer's and minutes, being turned into 

degrees and minnies 30, for 8. 

T4) 

To 


" _— 
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To the fine of the altitude of the Sun. at 


the time required 18. 07, 
But for all other times ſay, 
As the fine of go, 
To the cotangent of the latitude 
28. 28. 
So is the fine of the Suns diflance 
from 6, 30, ©, 
To the tangent of the 4 arke 21 40. 
Which fourth arke muſt be raken 
out'of the Suns diſtance from the 
Pole 66,2 1,(in Cancer)leaverh a refi- 
due 44 48, whichis called a fift ark. 
But for che hours before and after 6, 
you muſt add the fourth arke to the 
Suns diſtance from the Pole, and the 
Sum is the fifch ark, ThenCſay, 
As the cofine of the fourth ark 78, 20, 
Is to the line of the latitude 53, 32: 
So is the coline of the reſidue 45, 


I3 
To che fine of the Suns Alcirude ar 
B, 36, 42) at that declination, 


2807; 


T7. 
PR þ; IR. 1 
Having the latitude , declination,, and 

A 21th, to finde the Suns alti- 

twde at that Azimmth, 

And firſt to finde the Suns altitude 
at any Azimuth in the zquator. Then, 
As the fine of 9g0o,to the coſine of the 

Suns Azimuth from the South 50,0, 

Sols the corangent of the lacitude 
38, 28, to the tangent of 27,03. 
che Suns alticude, at that Azimuth 
required. 

Secondly, to find it at all other times, 
do thus : 

As the fine of the latitude 51, 32, 

To the line of the Suns declination, 

23, 33: ; 

Sols the cofine of the Suns alti- 
rude in the #quator, at the ſame 
Azimuth from the vertical, viz. 
304to the fine of a 4th.ark 28,16, 

Which fourth ark muſt be added to 
the Suns altirude at the z#quator in 
all Azimuths under go, from the me- 
ridian , where the latitude and decli- 
nation are alike, 

w b > But 
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But in Azimuths more then 96 
from the meridian, take the altitude 
in che #quator out of the fourth ark, 
and the ſum or remainder ſhall be 
* | the altitude requred, wiz. 42, 56. 
, But when che latitude and declina- 
tion are unlike , as with us in winter 
| time, then take the fourth ark out of 
the altitude at the Zquator, and you 
ſhall have rhe alcitude belonging to 
that Azimuth required. 
PROP. 75 
Having the hour from no0n, and the al- 
tituue to find the Suns Azimuth at 
that time. 
| As the cofine o fche al tirude, 
To the fine of the hour, 
So 1s the coline of rhe Suns decli- 
nation, : 
Tothe ſine of the Azimuth required, 
PROP. 8. 
— the Suns Azimuth, Altitude, 
an 


— re tn. 


dechnation , to find tho hour of | 


the day. 
A 5the coſine of the declination, 
To the ſine of the Suns Azimuth ; 
0 
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$o is the cofine of the alticude, 
To the fine of the hour, 

P ROP. 9g, 

Hawing the latitude and declination, 
to find when the Smn ſhall be due Eaſt 
er Weſt. 

As the tangent of the latitude, 

To the cangent of che Suns declina- 
clon, 

So 15 the line of go, 

To the coline of the hour from 
noon, 

PROP. to. 

Havirg the latitude and Suns decluna- 

tron, to find the Amplitude. 

As the cofine of the latitude, 

To the fine of the declination : 

So 1s the fine of go, 

To the line of the amplitude from 
the Eaſt or Weſt, toward North 
or South , according to the time 
of the day and year. 

PROP. 1t. 

The latitude and declination given, te 
find the time of the Suns riſing be- 
fore or after 6, 

As 
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As the cotangent of the latitude, 
To the line of go: 

So is the tangent of the Suns decli- 
nation, to rhe {ine of the Suns aſ- 
centional &fference berween the 
hour of 6 and che Suns riſing. 

F&AOP. 13. 

Having the Suns place,to find his decli- 

nation, and the contrary. 

As the fine of go, 

To the ſuns diſtance from the next 
equinoAtal poinr, 

So 1s the (ine of the ſuns greateſt 
declination, 

To the ſing of his preſent declinati- 
on required, 

FROP. $3 

The greateſt and preſent declination 

| given, to find the Suns right aſcen- 

| fron, 

As the tangent of the greateſt de- 

clination, 

To the fine of go: 

Sothe tangent of the preſent de- 

clination, | 

To the--right aſcenſion required. 

Onely 


_ — —— 
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Onely you muſt regard co give it a 
righe account by conlidering the time 
of the year, and how many 90s, pa, 
PROR. 14. 
To find an altitude by the length , and 
ſhadow of any perpenaicular objeft. 
Lay the haic on one legg to the 
length of the ſhadow found on the 
line of numbers, and the hair of the 
other leg ro the length of the obje&t 
that cauſed the thadow found on the 
ſame line of thz numbers ; then ob- 
ſerve the lines between, and which 
way when the legs are ſo ſer , bring 
the firſt of them to the tangent of 45, 
and the other leg (hall Pew on the 


* line of tangents, io many curns be- 


rween, and the ſame way the tangent 
of the altitude required, 

Thus may you apply all manner of 
queſt, ro the Serpentine-line & work 
chem by the ſameCanons,that you uſe 
for the Logarichms in all or molt Aus 
rhots. PROP. x5. 

To ſquare, and cube antmber, and to 
findethe _m r00t, or cabe 'roat 
of a number, The 
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The ſquaring of a nuniber , 18 no- 
thing elſe bur the mulciplying of the 
number by it ſelf, as to ſquare 1215 
to mulciply 12by12, and then che 
cubing of 12, 1s to multiply the 
ſquare 144 by 12,& that makes 1728, 
and the way ro work it, is thus : Ser 
the firſt leg to 1, and the other to 1 2, 
then ſerthe firſtto 12 , and then the 
ſecond ſhall reach to 144 , then ſet 
the firſt to 144, and the ſecond ſhall 
reach to 1728, the cube of 12 re- 
quired : but note, the number of 
figures in a cube , that hath bur one 
figure is certainly found by the line, 
by the rule aforegoing : bur if there 
be more figures then one, ſo min 
times 3 muſt be added tothe cube, 
and ſo many times two to the ſquare, 
To find the ſquare root of a number, 
do thus: Put aprick under the firſt, 
che third, the 5rh,the 7th,& the num- 
ber of pricks doth ſhew the number of 
figures in the root ; and note if the 
fioures be even , count the 100 to be 
the unit, if odde as 3, 5, T> 9, Of 
rhe 
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the 10 at the beginning muſt be t 
un't, as for 144., the root conſiſts of 
ewo figures, becauſe there is twe 
pricks under the number , and if you 
lay the inJex to 144 in the num- 


bers, it cu:s on the line of Logarithmy 


15870 , the half of which is 791; 
whereunto If you lay the index, 1t 
ſhall ſhew the x2 the root required; 
bur if you would have the root of 1 4. 
44 , then-divide the ſpace between 
that number, and roo you ſhall finde 
tt com2 to 8,4140 thar is four turnes, 
and 4140 for which four turnes , you 
muſt count $0000 , the half of which 
$, 4140, 18 4, 2070,whereuntolf you 
Jay che inlex, and count from 1444 
7 100, attheend you ſhall haveit 
cut at 38 lack four of a 100, 

To extract the cubique root of a 
numHber-, ſet the number down, and 
put a polar under the 1, the 4th, the 
7th, and 1oth, and look how many 
pricks, ſo many figures mult be in the 
root, but to finde the unity you mult 
conſider , if che prick falls on the lafi 


ficure, 


gut 
che | 
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ch figure, then the 10 1s che unic at 


5 of the beginning of the line, as it &oth * 
two in 1728, tor the index la'd on 1728, 
youſ 1n the Logirithms, ſhewerk 2, 3760, 
1m4 Whole third part ©, 7920 counted 
1ms. from 10,falls on 12 the root, but in 
re 17280, then you muſt conceive five 
ic} Whole turnes, or 1000 to be added, 
dj to give the number that is to be di- 
41 vided by three, which number on the 
n | outermoſt cizcle in this place, 1s 12, 
le | 3750. by conceiving 10000 to be 
, | added, whoſe third part counted from 
IO, Viz. tWo turnes or 4-125 , ſhall 
| | fall in the numbers to be near 26. 
| | Butifthe prick fallFof the laſt but 2, 
aSin 172800 then 100 at the end 
of the line, muſt be the unir, and 
you muſt count thus : count all che 
rurnes from 172330 tothe end of 
the line , and you ſhail fnde them to 
amount to 7, 6250, whoſe third pare 
2, 5413 counted backward from 
x00, Will fall on 55, 70 the cubique 
root required, 


PROP, 


[ 164. | 
FADE 16; 

To work queſtions of inreref} or pro- 
ore{hon,you muſt uſetne Help of equal 

arts, aS 1h rhe extraction of rovts, as 
in chis queftion, if 100 1. yield 106 in 
one year , What ſhall 253 yieldin+ 

ear ? Set the firit leg to 10 at the 

eginning , 1n this caſe repreſenting a 
100, and the other to'106 , and you 
ſhall finde- the -legs to open to 253 
of 'the ſmall diviſions, on the Loga- 
richm3 , multiply 2 53 by 7, it comes 
to 1771, now if you lay rhe hair upon 
253, and from the place where the 
index curs the Lqgearithms count on- 
wards 1771, ir Fall {tay on 380 Ll. 
85. or rather thus: ſer one leg ro the 
beginning of the Logarithms, and the 
orher co 1771 either forwar1 or back- 
ward', and chen ſer the fame fir{t leg 
to the ſum 253, anJ1 the ſecon1 ſhalt 
fall on 380. 8s. according to eftim1- 
tion ; the contrary work 15 to finde 
what a ſum of money due at a time 
ro.60me , is worth in ready money: 
this being premiſed here , 1s en2ugh 
fac 
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for the ingenious ro apply it to any 
queſtion of this narure, by the rules in 
orher Authors. However you- may 
ſhorcly expe& a more ample trearite, 
in the mean time cake chis for a taſte 
and farewell. 
The Uſe of the Almarack, 

Having the year,to finde the day of 
the week the firftcf March is on in 
that vear, and Dominical lerter alſo. 

Firſt if it be a Leap-year,then look 
for it 1n the row of Leap-year, andin 
the column of week-days , right. over 
It is the day required, and in the row 
of dominical letters 1s the Sunday let- 
rers alſo: but note the Dominical ler- 
ter changeth the firſt of Jamary, but 
the week day the firſt of March, ſo 
alſo doth the EpaRt. 

Example. In the year 1660, tighe 
over 60 which Rands for 1660, there 
1s G for the Dominical or Sunday let- 
cer, beginning at 7 amary, and T for 
thurſday the day of the week the firſt 
of Marchis on, and 28 uhderneath 
for the epaRt that year,but in che year 
© 1661, 
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x 661. being the next after 3660 the 


Leap-year, count onwards roward | 


your r1ghe hand, and when you come 
tothe laſt column, begin again ar the 
right hand, and ſo count forwards till 
you come to the next Leap-year, ac- 
cording to this account for 61,T is the 
dominical letter, and Friday is the 
firſt of Adarch. 

Buc to finde the Epadt, count how 
many years 1t is ſince the laſt Leap- 
year,which can be bur three, for every 
4h 1s a Leap-year, an4 adde ſo many 
eimes 11 tothe epatt in the Leap-year 
laſt paſt, and the ſum, if under 30,ts 
the Epact; if above 3o , then the re- 
mainder 30 or 60, being ſubſtraced 
is che Epat for thar year, Example for 
1661-28 the epa&t for 1660, and 
I1 being added makes 39 from which 
take 3o, and there remaineth 9g, for 


' rhe Epact for the year 1661 the thing 


required. 
- Note char in orderly councing the 
years , wh-n you come to the Leap- 
year, you mult neglect or flip one,rhe 

reaſon 
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eaſon 1s, becauſe every Leap-year 
hich rwo dominical letters, and there 
Iſo doth the week day change in the 
rt of March, ſo that for the day of 
he month, in finding that the trouble 
pf remembring the Leap-year 1s 


| kvoided. 


To find the day of the Aſonth. 

Having found rhe day of the week, 
the firlt of March is on the reſpe&ive 
year ; then look for the monri 11 the 
column, and row of months : then all 
the dates right under the month are 
the ſame day of the week the firſt of 
March was on , then in regard the 
days go round, thar is change orderly 
every ſeven days, you may find any o+ 
ther ſuccethve day'ſought for. 


1661 01 a Friday, what day of the 
month is it ? 
Firſt the week day for 1661 is Fri- 


Inmnbeyond 60 ſhewerk; then 1 look 
for x among che months, and all che 


days :1ghr under , v1z. I, 8, 15, 22, 


29 


Example. Abrut the midd# of March 


day, as the ſetter F on the next eol-" 


Eb | 
29.in March,and November 61, are 
Friday, therefore my day being Fri- 
day, and about the middle of che 
month, I conclude ir is the 1 5th day 
required. | 

Againin ay 1661. on a Saturday 
about che end of May , what day of 
che month ? Mfayis the third month, 
by the laſt rule I find that the 24 and 
31 are Fridays, therefore this muſt 
needs be the 25 day , far the firſt of 
Jane is the next Saturday. 
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